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v> 5 o 5/^ t . T — ^-vttrotf — f /I'Si^i^^titV^ST'p y * £ «: 4> < 

t ^ tr » # 1 1 ~4 <£> V ^ -f ft 1 3S(cf5®cc-r * * y h ffi * JB W v * . 
[Ht*5 ii] 

siiisiSi^^^^^JA 5 , »*tto^ = ^ = -f ^«tij«snfcyn y^, * W * ^ tt O 
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f / >y H'y H 2, C. I. f^^yhW5'K12 2, C. I . f/^y H/y h'l 
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HI e£ $ ft :/ n ? #ro)|t?'>4< t tS^Snti^c i: a* # U . 
I 0 o l l ] 
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^ V u y v 2 o 2 ^ c. I. \z y * * v *■ \* y Y \ 9 & & . I. if ? * y V '< -Y 
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ft , tt^ttyay^Oi-^/waJfcPfti-sas^^^lft^loSltTKtt^o y * « M l- 0 

iwittif^ffli^^ts. -r ft *> , i«^^-^*«ira±©«!*tt^ , ny^nii-c*aw* 

tt^©-fflas*JMcltttlL-CV^5J:5&#-£i::Jfc'<, fe»*t^-©S*tt-6SlflJ±r54:#*. 

lb ft 5 o 
[0016] 

* 1t , *»-T-»«3W©«*tt«|J*s^'o ;/ * {t; £ ft T v> 5 fc ft ^^jB£fr=Pt?©afPttas 

/V'lgitSr^^c^-rS'KUt''^^^ — r /v "C fc 3 ft K , ir A- («T*C r # 

ir/vj i V* 5 » # *> 5 ) ©*Wtt#&«tfi-5«7Ktt:/ny*M^©«:5:f1sffl*siiSfc 
ft-hb, * 7*-te /kd*«©JB:R t £ ft. *^-fe^^fr*s*&-*J»««rlt»-Cf # S ^ 
5icft5i:#;tibft5. d © fc ft , -r^^APta^^t'^^^-fe/v^^^^^L^i-V^^^- 

-ic*t^$n5ct ? iz teste wmfttem + iz x $ * ?± ^m±<vmm j $'£-&z±£ < 

gc J£ tt # to ± L , fe***4^©:a-fiSti4a J7 F2c5£l-& O^-rvN^^^/v^-^-r >• * M 81 ^ * 
— b VXmm L fc ^ >- * ^ y ME&^etffll^Kisv^Tt, rft^^-feA-lKJigdS^^ 
tt: » # S ft 5 J: o \zt£<o . 4 ^ ? (Dokm&7£&&fa±-t Z> i>e> km Z-blxZ. 
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V * «f © * # * s M S§ L ■< V 9 i* Mm $ ft 5 t , fe*tH-T-©^*3c*tt*s««l»i(STUTy 

$g £ 5 d i: ft < . * #nc o "C 9c £ K Vi? £ i£ tti £ -fr 5 d i £ -5J K L 0 
[0018] 

*l§^©-rv^»-'Kffli- ; 5*^F^ttfe«-i:U-Cf4, -fin-^x*4>S3-l4, '> ft < £ 
C. I. f^y^h^^D— 3, C. I. C. 1. f ^ ^ 
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Vh>rJ-o— 93, C. I. tf^^ V F>f xa-9 5 , C. I. tf/^MiD-l 0 
9, C. I. f^^VH'xD - 120, C. I. C. I. 

38, C. I. f ^> y H'xp - 15 1, C. I. fi/^^h-f 
x; n — 17 5, C. I. tfj/^yh-f^p — 1 8 3 *3 J: T* C . I. f^/yh^in-l 
8 4 4»b4 5*a»bltf*l5'>4< i fc 1 l-efcO, * , c 
. I. tf^^y 1, C. I. \£***sY'7l?97* C. I. f ^ * y h :/ 7 

s/^10, C. I. f^^y (•y7yi'3 H'ilfC. I. t:/^h^7y? 3 2 4 s ?) 

tt5#4»e>atfix5'>ft< t t la-cfcD, * , -^-tfv^-r^^rom^n, c. i. t° 

V hWy Kl 2, C. I. tf^^hUy K 12 2, C. I. H'. y K 1 8 

4, C. I. ^ ^ y FU- y K 2 O 2 , C. I. f^^ ^ h/M h 1 9 fciVC. 

I. \z y * v 4 * \s v V z 2 b Z&t* bMrt-ft. Z> '> < t h \ *) * * , 

i'T'/'fV^Oi^lt C. I. t" if * > fr — 15 : 1, C. I. f^^^h^/V — 
15:2, C. I. f^V^y/V— 15:3, C. I. f^^yh^/V— 15:4, C 
. I. lf^^F^/V-15:6, C. I. If^y y F^/V- 16, C. I . \Z if * 1/ V 
^y— ^7i>e>*5»*»e>i8tfix5iKc< tt>ii**ffl*ii5. z ft, b (Dfc^tgti&W 

[0019] 

rht.Tk^^ltfeWO'T y^ tcittiii, y^^lic^L-t« »it<tto. l 

~ 2 0 ff * % , ±9»*L<H:l. 0~10ff*%-Cfc5. # O * 0 . lSf*%*fi 
<7> -< > ? ■?W&&m&1- Z t+^-^®^sa^»lc< » a* a, rj , fe»©i»2 oil 

*s*>5. (A) h Jrf3i«#^#MJ (B) fc©-fv*«1M;i*5tt5£*r 

it * tt , If ^Ii)fC»f L< I4A : B = 1 0 0 : 1 ~ 1 : 2, ±0^*L<lil 0 : 
1-1 : 2T?*>S£, ©qfcm^^14-^«#*36tt<Offi*»6>a* UV^. 

1 0 0 2 0 ] 

© ¥ i£ ;& ^ @ fi , jiff K « 2 0 0 nmKT, J: 9 »S L < II 1 0 0 n mUTt * 5 i , 
'ffe#0&^fl£8!l/£-t-5;fr8:i:LTti:, 09 *. tf , u-if — X J» /h ft « SL Ife , it 

[ 0 0 2 1 ] 

( ffi # # ft A ) 

**WO'f y^CftffitSK^f^ftii UTtt; '> ft < t^ia<73i^7Kt4^D->i?i: 

h £ if # * »f ii 5 . it «[ S O y a s/^#fi£-£MS#3: l_ V n o 
[ 0 0 2 2 ] 

#J , T IE - fl£ 5£ (1) T?^$n5i^f?jSL*fi:1S3t^W-t-^ 

3 £ 755 0 £ u 

-(ch 2 -ch(or'))- (1) 

±f3tf> — JKzfc (1) ICjoV^T, R'li, 7/^ = /l'I > d7/1'^M 

, 4 *s ^ d r * - S © «fc 5 ft Hi /» & 61 it * * , 71=^1, f y -y /u g , -< y i> 

A- S , h /V "f /V- S , ^- ~> y /V * , 7/V^f/l'7i-/Vi > 7ix/W7^^r , yy£, t'7i = 

V^o R'(7)^ilSmra:l~18##;£L^. 
[ 0 0 2 3 ] 
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4 , R'li, - (CH ( R 2 ) - CH (R 3 ) -O) p - R 4 t> L < I* - (CH 2 ) . - ( 

o) „-R 4 -e$Jh5I-etJ:vs ;i R 2 is «t t/ r 3 rt , ^ tt^ix&i £ »c * 5ii iif^ 

tfcliyf /VlS't L v R 4 « , T A* £ , T A"{r =■ >v £ , ^ u T /V A- £ , * fc 11 

•> 9 a r * = £ <d «t 9 ft Hi as is &t it * 5^ , 7 ^-jum. f y >u £ „ ^^-^^i, h 

/V^f/Vi, * -> y A- £ > 7/^^7i=^I, 7s=/V7^ i M'^i, f 7 x. =■ ;V £ „ y 

*mm (%mm.k<D*mm*te. «fls**»-emfts ttx t «tvo % - cho, - c 

H 2 CHO, -CO-CH=CH 2 , -CO-C (CH 3 ) = CH 2 . -CH 2 -CH = CH 2 
, - CH 2 -C (CH 3 ) = CH 2 , -CH 2 -COOR s ftf£*L, Z tl b (D m (D 0 h <D 

Siitv^t iV\ R 4 <£>^3ififc«:3~18ris#-£L^ <( R 5 f* tK HI , ifcft7;v^;Hf 
fc -5 „ plil~l 8i2ffit<> mlil~3 6iSjf*K, n tt 0 i fc li 1 T' 5 « ^jf 

[ 0 0 2 4 ] 

R'*5«tO!R 5 lc*5VN-C, fc«7;W'!r-yHi: LTIi, 0)J x. tf , ^ ^ A* , 31 

f /K 7d t/K y^o e/K n - ~f ^ , s e c - :/ A* , t — ^ t*" A" , ^>-f /K 

^ df- /v , 3j- ^ 7^ A- % y = /V , 7* -> A' , Kf ->/v, 7" h V 7* -> /u , ^ -if 7* -> 

/t- , Or 9 9 *r *s . * u ^ ta f X 3b V ^ > 9 o r A- A- £ * « -> ^ o T A- t" = A- £ t 
Ltlt #1 X If , * a 7° ci f A- , •> 9 o y 7^ /V- , •> ^ a ^ 7^ A , *> a ~. * > A , > 
* o tJ- ^ 7^ ft if t? fe 5 . 

TIBJ-^rO^/^— ( I - a ~ I - o ) :}3 J: # y - ( 1 1 - a ~ 1 1 - e ) O f8 it £r #J 

*t5*!, * i§ m \c m p> ti 5 # y ^ = a- ^ - x /\>m 5t « > rn&iciassiisto-eH: 

[ 0 0 2 5 1 
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[ 0 0 2 7 ] 

£P>IC. t = ^x-f/UOit)Il*fil (±15 (II - a) ~ (H-e) ICfcV^t 

(4, m, n, 1) ft, ix ft 3* aL , 1 — 10, 0 0 0-pfc5:i*ff4UV<, * fc, 
•tO-g-f+dS ( Jb IE (Il-a) — (Il-e) K *5 T « , m+n+1) , 10~20, 00 
0T$)5Cii5J:!3»4 LV\ 3& 3* # ^ * (2 , 500-20, 000, 0 0 0 ^ £F * L 
< , 1, 000 — 5, 000. 000 #«£?>$J*l,<, 2, 000 — 2, 000, 000 

i;*f tt, # £ b < «i o . i~20«4%, J:9&$l<H:o. 5~ioK*%-cfc5o 

[ 0 0 2 8 ] 

# » f |f)l:±5*f ti'U ty^l^- (#S¥l 1 - 3 2 2 9 4 2 f^», 4$ BB ¥ 1 1 
- 3 2 2 8 6 6 f&i) 4if*S»aiCfflV^e>ix5. * f * y y t V /I^fet « i i 
K «t 9 fi $ ( # ^ 4 ) &IEffilc^;cfc*^#JW-^2/*#J^±^^/^-a>k&5#* 

* & * y — Sr-S-J&i-Swiras jfc, 3Ky ifx/n-r/Hi, O $!U- US * 

[ 0 0 2 9 ] 50 
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[ 0 0 3 0 ] 

JtlTO. 0 - + 1 0 . 0 ( J / c m 3 ) l/2 Ol5Hlw*>5*»tt^9^— ^Sr*i"5*« 
ttt«S^lTfc5 >f > ^ > h ^ s> KO/X7V©Bi$*0j&sj:935£L'l-< < * 5 

»J LV^ 0 :0**tt/<?^-? (6 (J/cm 3 ) 1/2 ) SSlJOitt*^*/!'* — 

LTS Jh, 5= (A E / V ) 1/2 ( 5fc * , A E fefeffl <D ^ . V B: « 

#6=47. 0. / - 5 = 25. 7, «^^rif^f46 = 14. 9 tJ)5o 4 , 

= ( A E / V ) l/2 = (ZAej/ZAVi) 1/2 ( 5t * , AEtt-tiX^ixO^/VlKISM, V 

tt^tt^tio^e^^S, Ae i tt*ix^;K<fcIiK^H<D&»^*A' ! ¥^ (j/mol) % A 

v jUtilf tlOS^iiD^^ftia ( c m 3 / m o 1) *C 5 0 ) OS;^ ?> S UB t 5 

3g If S> *L 5 . fc *5 , J^^-a^^^^^/V^-^oJit/lg^a^^/U^att, Fe d o r s O 

[ 0 0 3 1 ] 

n-T'p t 6 ;^7/^-/V, ^fy^ot'^T^^-zK n-^^/VT/^^ — sec-:/ 
^/VT/V=r — yv x t e r t - ^f Jf©fift7/U3-^a ; m ^ ^ y 

— zv, i/xf i/y^y MJxf i/y/y xh^^^uv^yn — /v, ^ 
Dfi/y^u 3-;k ^^pf uy^D hy^ut-i/^^y^ — /v, i, 2 - :/ 

? ^ i?* — ;V , 1, 3-y^Vv 5 ^- — A" , 1 , 4 -Zf ? > is* — A" . * i? if V => — ^ > 
1 , 4 - S/ ^ a ^ * If >- v> ^ — if CO i? * — A- M ; if V * ^ V , 1 . 2. 4-^^Vh 

V Or — , 1, 2, 6-^^t>hy 1, 2, 5-^y^MJt-;v4i^F 

y t - S ; HI ^ f o - h!J^fp-;vx^y x ^^^>^/v^y=i — /i> 

, /<y?xy^y H — t*Ot y^- F7;u = - ; xf uy^y ;i/ 
=c — , xfi/y^yzi-zv^yxf/i/x-r^, xf vy^y ;>f y/n t 9 

,v xc — x /v- . xfi/y^!j3-/K;71i/vx-r/K v^xf yy^y n-yv^yyf/u 
m — x /v^ i;xfuy^y=i-;i/^/xf;i/x-f/v, i/xf i/y^y 3-/i/^ y ;u 
31 — ^ , hyxf i/y^y 3-y^;yf;i,x-7/K h y xf yy^y y x 

f ;i/x-T^, ^pf i/yi/y3-;i/^y^f;i/x-r;u, i^yn t'vy^y 3 - /u / 
* /v^ — 't /vt£ £ <o if }) — ;\s — svm ; f /v^;w^^-y^ K > ^ y ir y y*/ 

r y /l^x-t/k ^y xf uy^y /> , N-yf/v-2-t 8 py k > , 2 - e p y K 

X , y-^^P^^hV, 1 . 3-v ? 7«f L ^-2-^^^> r yv ? />',^^^^^>'> 0 

- t K o X f ;l/ 1? u 7 , ^ U T , T h^/UTir h V , ^ /V tfww A T ^ K\ ^ 
yf ;V7t F7 5 K, 7t hy, ^7t hy7^3-;K x h 7 t K p 7 7 y , i? * * if 

y/^tfeSo 

[ 0 0 3 2 ] 

^ f2 , ^y^fiCJlLt, »Jl<tt5-50fl%, i5»4U<lil 0-30K 
ft % "C fo 5 o 
[ 0 0 3 3 ] 
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gay, mitPsikM. mnmte ¥ <D&m<Dmmmzw>to h x*'^ ^ijitft, -r 

(D&M&ft&fe&^J > 9 <DotM&m&&fa±1- ZCDX-ftti Is^^. ^*U*, il5#^-#1&Si] 

C * 7" -fe /I'SlOlf^li^- It # $ *i , Sim6*J^H^1-J:^*7 0 -fe>'vP±o^m-^ 

<{£®$ix5J: •McftS^bt^xbixS. 
1 0 0 3 4 ] 

<>9A-fk#-*i:^^*->^Afls^«j©j** (a) as m ft * ft m. m ( b ) \cm^xm*itx 

B=l : 100. 0 0 0 —1 : 1 0 0 Oil, «fc >3 # * U < fi 1 : 50, 
0 0 0-1 : 2 0 0 <D & IS ^ 5 t # £ £ 2* <£ 9 ft ± 1" 5 i*> g £ L V^. # -> ? A 
<b-g-!fei:-^^^->^A'fk-a'^l<^-a ; tft* s l : 10 0, 0 0 0 ft V^ir-fe** 

* 5 # 36 & L 1" < ft 5 4§ t> 5 . -f V ^ f K ;&D "T 5 <7? K # £ UV^*/w->*ift^ft 
^v^^v"?Aft^ftdftC1i: UTS, SftA/^/'n, SI ft ^ ■* A . «5 1ft * 
is V J*. ffiM^r 9 •* is V A , & # /v » A , IK^^^i/^A, * Eft ft * ^ *> •> , * 

ift ft 9 * > & * > Eft ft * ^ > & » ift ft ▼ ^ * ? * a* ^ if p> n 5 . 

[ 0 0 3 5 1 

s-fr, ss^^^-ifc??]©* «t 9 ^^ft $ fc*M* uv^ 0 ±ie*/uv"> 

4fc *s «f tt ^ p y^K>Alfl:ft5i-f;Hi:fffflt5r i: T . flt 

[ 0 0 3 6 ] 

C©7^5 = !>A{t^tiOt^ii: Ltli, -f V * * K *5 X T /v 5 — ? A ft ^ & (A 
) kmft + ftmm ( B ) £ <D * A, Jfc , #*L<»4A:B=1 : 3, 0 0 0 -5 : 1 , «t 

9 £ L < ft 1 : 300-1 : 2 0 X -5 4: , #:/-fe/v©^3£ttAS<fc l 9fr±i-5;fc#><fc , 3 
S*LV^ T^5;=^A-fk-^^)CC>-t-^4*si : 3, 0 0 0 J: 9 '>^V^i * /t;KO$^tt 
roftiaS^^'^^Si^^, 5 : l«fc'9#V^/X/W©BiS£9;asS§£L J S 3 1-<&5 
S§£-tfe5. -f y 9 ic^^Di- 5 <D \z * L- T 5 = *? a {b£-4£> O Att^l t U T «: , % 
ft7/^=n, {117^$ = !?^, «Elftr^5 = ^A, TKSftftT/V^^^A, Eft ft T A' 

5 = ? A ft f i$ ^ If h ix 5 c 

[ 0 0 3 7 ] 

# 3§ 91 <S> ■<< > 7 is y hiefli^&li, ■<( >- 9 \Z ^ * * *r — & 5- Z.X 4 > 9 & m¥% Z It X 
[ 0 0 3 8 ] 

-f Vi/jlS:^o^lSfiiM* s »* b< ffiffl^ixSo =» - 7 ■< 9 m k Itli 

. '>ft< tt^7Ktt^y-7-*5«tU ; /*^lili«l#?Llfft:^^- : rtfc'>ft< 
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[ 0 0 3 9 ] 

y MBft=£S©i0!l£r£lTlctft9l1-5. 
[ 0 0 4 0 ] 

( :x /V - £ ftj ffl U 7c ^ V * ^ y f- fa ft g e ) 

^-r, ifti^/w^-fc^fflufc-f^^i^s/ hfaft^ew^gSB-efcs^y k us © 1 

0»J%iaii3j:Via2(c^-t-<, H l ri , 'f ^^iKI-ffiofc^y Kl 3 ©Siiigfi) 9 , 0 
2f4iai<£>A-Bii|-?<E>9)tlrBl2-C*£>5o ^ y Kl Stt^^^^iil-BftSS ( / X ) 1 4 

£Sr&»LT#P>ix5. S§8*3i?^S:Kl5ttiMt->y=:/, g fl: -> y =" v , & ft f y = ^ 

tt f-etes&ztiz&mm i 6 , r/i-^n, & , 7/v;-!>A-i^i/j:i'-!?i^$n 

7 - 1 joit;i 7-2, H f B 2 s T a N . T a A 1 t£ I? & ft* 

s ix 5^^}gmft:g i s . ma it * y => sHtr ^ 5 ~vj*tek'-?m&zftz>wmm 1 

S20i54ot^5, 
[ 0 0 4 1 ] 

-h IE ^ y Kl 3«)lil 7 - 1 *3 «t 1 7 - 2 lc A * # © m (f # EP *Q £ ix 5 

1 SCn-C^^tlSSI^^^lldSil, iO«Il:*LtV^5^ 2 1 

u: £t ?& # 3§ ± u , ^roi£2>-e^-*#;*.2 3a5^i±}L, 'fy? 2 l«S^y KO/XA-l 4 

S:ILt5tffl L, !t|ijty7-f^2 2 J: M ^ ? 'M 2 4 i 4 D , StlB^*t2 5lCf6]^o 
T fit IB 1" 5 <, 0 3 ic tt , I2lU:^Ufc^yK£#3£M^£:^A'^^yK<£>l#J<£>fl-MIIl£- 
^-T 0 d CD ^ ^ y K tt , T/i^f yXyl/2 6 S:tt5^7^ffi2 7 i: , H 1 IC t£ f§ L 7c 
© t IB1 tJ: 1 fc * ft ^ y K 2 8 «r«5*L-Cf1sfeix-CV^5. 
[ 0 0 4 2 ] 

04 IC, r © ^ y K & ffl ^ ii A/ fc* W >• 9 is y HESgfi© 1 fjlr^t. HI 4 *5 V > T 
, 6ili7^fy^^ttttT©7'i/-K-Cfc!) 1 ^©-jSli^i^-Kftjtllli^l-io-c 
»^FH^$tv-C*5t), # w< — © ft . ^ ^ — K6 lttEft^y K6 5i:i5 

E»««l-»S5Ufc(fit«1-E«Six, * , *W<Dm&. IS ft - y K 6 5©^lg!lti: 

[ 0 0 4 3 ] 

6 2 tt IE ft ~- y K 6 5 ©5? Hi P I © t y /TS) 0 , ^ U — K6 1 Ciit 

i? is a >nz.tzmzti* ia»^yK6 5©^»b^[6]i:Sii:^^rS]tc^sbbT, -r^^stffip 

BtlgL, ^ytf^^fcfffcStfcjafcflB*.*. $ t> Id , 6 3 li^i'- K 6 1 tB»L 
TRrJfoixSWi'^RlDlflcT?*)^. ^l/-K61tBi, IE ft — y K6 SOlUgBti: 

J:oTBfctiilII«ft6 4 # * J* 3 ft » ^W- — K 6 l*3,fctJ s Wl'*Kil5H*6 3IC«toTqtffiP 

S I- tK 9s , «jftftifolfc**1?**3Jh.*. 

[ 0 0 4 4 ] 

«c-f^:5'£i£ttjL-ClEft£fr&pfEft~-y K , 6 6 tt IE ft ~ y K 6 5Srff«UTE*^j' 
K 6 50^»SrtT&5fc*0*-ry y "P *> 5 . * ^ y y 3* 6 6 tt # 'f Kl6 7tS8b"5I 
US 1C ft V , =^r^y y 6 6© — gptt^-y" — 6 8 I: <t o Til § n 5 h 6 9 t & m 

( * H * ) Lt^5, C ft 1Z X 9 * -y y y V s 6 6 tt H 4 K M 6 7 Id » o & lb /4 s ^1 IB t 
9 , IE ft ^ y K6 5lc«t^§5ft0^ioJ:u;^:OPSUAcM^©^«i^-5Ilgi:^5. 

[ 0 0 4 5 ] 

5 ittt*ieft***#Ai-3fc«>©tta&w, 5 2 te*®7*<D* - ? - iz x v mW)£ tizm 

D-7-tJ>5 ( dftibcoffij&lcj; •? IE ft y K6 5©i£tiiP®i:*tfr-t-5tee~® 
lEft*t/$SiiSft $ ft. fEft ^itfri- 5 l:ojit#ffi o - 9 - 5 3 £ E L ft ft SB — # ft $ ft 
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[e] & SB 6 4 <D * y ~f 6 2 »4 IE :x K 6 5ro*£K)g8Sa»£>iligl.-CV^5ri s , ^ V — K 6 

o 

1 0 0 4 6 1 

#33, 3- y 6 2 # IE ® <~- K 6 5 0»tfflBli38tt*ir y f ^ / !rtT>ti: ? 
^■f 2 14 IE •> KcO^KiSSS^IC^tb-t-Si^t-^ibi-Sc IS^'^S' K6 5 J&S ^ 

-A^^-> 3 ^ 4» IE * HI «f (i 11 ^ » tt 5 » -fr , * ^ y?"G 2*3j;I/^u-.K6 1 14 _h 
IE U fc: 7 -f f ^ ? <D ^Ofit i: 1^ - <£>firfi IC 5 . Z. <D m ^ . CO^ftK^V^tlS^^ 
y K6 50qtmPBI*^-f f > £ *l 5 . ±£E<E>fa&^s/ KO* - A # v 5 3 V^O^tb 

IE P ^ fy^iJff^^tiS. 
[ 0 0 4 7 ] 

B 5 14 , IE ft ~ y Klc-f^^i»»»W, « * tf , f ^-^ tti^$^5^ > ^ 5r 

5. C © & 4 2 IC #f (^B*)- «r»At5;tlcJ:D, y^«4 0 fO-f V ? t^y K 
« *& ■BJIfi 1w i" 6 . 4 4 11*^ y^*g«t5>( ^^Ri|Z*i?*)5. ^^^HR^SiSirLT 

[ 0 0 4 8 ] 

' # 36 91 T ft ffl $ it 5 -f >• * 5? * y LTH:, ±iE©±5lC^s' KM^^* 

— tV y i? t a* 8U * £ ft o it h <o ic Pfi h -f , 0 6 K ^ -f «t 5 ft * ix <b # — & ic ft o tz <o 
ic t> # ® k ffl v<> b n 5 „ la 6 k -c , 7 ofis»a=y h-efct), r. co ^ ic [4 v * & 

oTV^So ^>-^©l|X*<7?*t^t U T [4 stf y {'I'^&fflV^Ct^iSSCtoTffJ 

-C-£>54.9ft#lit-e , fcJ:V^ 7 2 (4 # — h y s"^rt«U«r*«»cjliSS-e:5fc«>©*ftjtiS 
QUhZo Z <Dmm=^ - y V 7 0 14 HI 4 ^ 1" IE ft ^ y K 6 5K**.TJlV*e>;ix5t>©T? 
fcoT. y V s 6 6 K.*tl*X*BL&&\ZteoX\,*&. 

[ 0 0 4 9 ] 

( ^3 d£ ft * - £ flj ffl U 1t << V y *J * y.hlEiSI) 
l»ro/X;v&tt5/X/vr^iSt, /XMc»KoLTEISii5E«ttfti:*t# 

«j*©10!l*:Bl7fc*i-. 
[0 0 5 0] 

■^^Kf4, > ^ ^ (^ia^) i^ii tfc-f y 8 o i , RffMw^aw^v^rg^ 

5tffli-5fcfeO^-y ? j t^s* \/— Y 8 1 % -f^^(cffi^E^Srf^ffl$-ti:5MS)«8 2 t 
, C ©MfbtS 8 2 $ ix. *fc «t "3 Xttl" 5jEH^ 8 3 t , * V 7 4 * 7 u- 

— h 8 1 . Stb^8 2fti:*?:fi^S^i- ; 5^*<^S«8 4 i:^lb1ff^K$^^TV^5o 
[ 0 0 5 1 ] 

®7K£>Vn-C, -ry^j^SS80(4. ^ ^fe W Jit ft b'-?Mfo $ ix. t!)7^/l/-M 
lf4, ^xvw*, ^yy/vftt'O^II&mil J ^^W'^APXJC«t5?i:fcttfti:*«cJ;>3DttH 
D8 5^J^fiK$n, il«8 2 li^fy w^, =. y y- iv , f ^>/^©4S7^uaJ5J: 
/u^ft f-C^fi5c$n. IEm?!?^83l4, ^^v®f/<y>?A N P Z T ft t' 
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8 2 £ 2? ^ £ -fr , 'fi'?iitB80rt©'f ^ * tiltlOE L-f ^ ^ I ( (2 * ) & * V 7 
^yi/-l-8 1 & ffl □ 8 5 J: 9 »tai 1^X12®^??^ ? <t ? ^O«to^f5 

. ^v*v?^s/hiESt£l«tf>;i®3£>»)flM4, ^iS^PfiH-ff^^t^-C^bo^^^v^. 
[ 0 0 5 2 ] 

to-cte&w ft is, r$pj fciy r%j tfc5<Di4ffft**»-c;fc5o 

<-fio - (Y) 

[HM Y - 1 ] 

(iS#^#fSc3JAoM) 
Eft * 14 ^ n y ^ £ 20©»*te;/p y^>f,'i5ABC h J> n : 
= :frig&fcS0ttttfc#7;*£«rt&S*11*Lfc», g5H#*1£ia£vT2 5 0 *C "CiD 
LK*7K£Bfc5feLfc. ^^StaicMLfc^. I^ttt; v-t LT©2 - ( n - * * * ^ 
# y if-->) if ;v t*-;vx-f ;H 2 $ U A- . S8if/H 6 ~ y * A' , J:^ h/n 
^11 c m 3 £ ;Dfl , 5^rtiaS^0 I C^iiLfc:i:^^-t*^^/VT/V5 = '>^-fe^^-^D7 
W K 0 . 2?y ; &/i'^^P^m^Srr ? I^L-, ABC MJ^Dy^l^»OAS»?:^jlL 

[ 0 0 5 3 ] 

^^-i^Sf^Slt^^^SV^^A^D-rF^??^ - (GPC) IrffiV^tt-s? D ^ 
^L, A*»Ol^*STUfc* 4 ^V^gittt/v-tLtroZ - (2 - (2 - (2 
h -> 3i h -> ) i b ^-/) ^hdf-v-) x h^i/C^/H-T/V ( B fifc # ) 2 4 U 

Lfcf , ^.TKtt^y^— t lt©6 - (2-e-a3f->xf*v/) — dp- * ^ -f y ^ T 
■> y Y ( C CD*/W/J?>-^^Sr^^/V'ST-^^-r/V'ft;Lfct'-/V-^/-^— 12$y* 

/WSrSJPtS^ fC^jSSrffofc. S £K *S © it J4 , 2% ft K 0 . 3 S t % © 7 V ^ - 7 
/ * 5 J — /I'SffSlrJDX.tffVV I f /Wfc £ * # ^ ^ ^ ~> ^£ 14 7k®M£^ 1- y ? ^ / 

y^an^^y|rJlx.T|;RU, 0. 6 N © %i "C 3 [3 , # V* t» £j @ * "C 3 fel ft; L 

, i/<#W-^--C*«'RlUttOtJt2SIS4tABChy^By?#I^# ( 
ilS^^^fc^JA) £r#fc„ itG-toKD ra^JC f4, NMRfciU'GPClrfflV^tffot (Mn 
= 3. 7X1 0 4 , M n / M w = 1 . 2) „ *5 % *P>;ftfciti:£-^#f5:£lJtf>i|*te'7*ns' 
? AU t v V C&<D^ffi& *ft^h*)btz k Z. h , 17. 5 ( 

J / c m 3 ) 1/2 t 1 9 . 8 (J / cm 3 ) 1 ' 2 T* £> o fc „ 

[ 0 0 5 4 ] 

(#,**#«# Y - 1 Off8) 
C. I. f^^yh^iP-3©l. 0 i: 7 t h V 9 9 . 0 3 £ ill ^ L- , 4 Oti;Jl 
iaU-C^-lCjS-g-i-5ct9lCj;<m#Ufc. ClOffi^-^fSSr, 7t hy9 9. 0 3 K _k IE 
B^^^KMAOl. oaJSr^^bfc^^tflcSsADLS^-Lytm. * 1 0. 0 3 £ iSs JD L 
. ^©t, D-^y-xA«Ki/-^-T?7thySr^*L, fe##15:{fcY-i£:#7t„ 

m b n tz & & ft m. # <p <o t ± b xo&m* a * ? ° ^ h 7 h —t&Vr\* it#* & a £ 

[ 0 0 5 5 ] 

(-fy^Y-icDf^SS) 

• ±Efe»»»fl:Y - 1 50. 0 $5 
. uy^U 3-;l/ 10.03 

• HJ7"tif uy/y 3- iv 10.03 

• 0 . 2 % m. it ■*> * *s 9 a * & 1 • 03 

•0. OiroTKKftT^^^^ATK^jR 1- 03 
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•-f^^^gl* 2 8 . 0 SB 

[ 0 0 5 6 ] 

^ilftliSLfci #/w->?-Mfc£-!fe:S;# J F-#ifc8]=l : 5, 8 0 0 tfcD,T 

[ 0 0 5 7 1 

[ H iS 95 Y - 2 ] 

(£,**#«# Y - 2 <Dwm) 
Hifc#J Y - 1 <7>-&# Sr C . I. 4 C^ILfcK^tt, £:<Si;6££!l 

Y - 1 i WiKLT, fe##t5cfrY-2£#Jt„ ft b th tz & ft & <P <D T ± h > O ® §t 

[ 0 0 5 8 ] 

(-r^2?Y-2rof^M) 

• -hf2fe*t#ffc# Y - 2 5 0. 0 SB 
. vy^!)a- 1 O . 0 SB 

• hp^uiri/y/ya-^ l o . o SB 

• 5 . o % & * -> ? a t|c S m 1 . 0 SB 

•0. 0 1%7K®Hfc;T^5 = ?A7k*g?£ O. 3 SB 

- 3" ^ £ & * 2 8.73! 
[ 0 0 5 9 ] 

- <? J»it&%0 : &ft=f-ftmm=\ : 2 9 0-C$jofc c 
[ 0 0 6 0 ] 

[ m nt w y - 3 ] 

<fe**#t*f*:Y-3©ffK) 
HMY-lCDfe#£C. I. l^^^yh^io-9 3lCfIUfc«^li, £ < H US M 

Y-l tH«i:Lt, fe*t#ffc#Y-3£»fc 0 »t)tifcfett^f *4>©7t hy^IS 

t *u m $ ft s m * -e *> o it . 

[ 0 0 6 1 ] 

(-f ^ * Y - 3 ©f£8g) 

• _k IB £ fcf # & # Y - 3 5 0. 0 SB 
. H)if vy^!) = - 1 0 . 0 SB 

• HJ7nf 1 0. 09 

• 0 . 0 5 % & flS * >V is t? A * « 0 . 5 SB 
•0. 01%7k®KfcT/W5 = '7A7k)&?i£ 4. 0 SB 

• W * 2 5. 5 SB 
[ 0 0 6 2 ] 

W-hO^^Sr^^b. JE^S#LT, Sttro-f^fc^fco '# bil f: ^ ^ ^ W * /V 
^A{fc^!^ti^^^^»^j(OKftft^J;t^T/l'5-9A{b^^tiei^ J F-5>»^l^'^^it^ 
*H-eix«SUfcii*, */U->7Aft^«) : : 4 6, 0 0 0 T £> 9 , 

T >V % - <7 ^{l&m : fcft + ftl&n^ \ : 2 2 £> o „ 
[ 0 0 6 3 ] 
[««WY - 4 ] 

Y - 4 ©f£«) 

Hi£0iJY-ieDfe#£C. I. 5l;f IUfcK^«, ^<HJS^d 
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t mm $ *t s & * -c *> o fc . 

I 0 0 6 4 ] 

* Y - 4 (DfESn 

• _L IE # # tfc ft Y - 4 3 0. 0 SB 

. (. ii xf i/y/y ^-/v l o . o as 

• F'J/Dirwy/!)3- /v l o . 0 SB 

• 0 . 0 5 % ^ -ft * A' -> •? A 7k i§ 0 . 3 &5 

•0. 0 1 %*mkTA- 5 = -7 ATk^fjK 1 • 0 ft 10 

• -f * ^£&7k 4 8. 7 
[ 0 0 6 5 ] 

iii-eii»jlLfci:4. #/V'->'7-Mt£- ! fe:iS# z ? L #»&)=l : 46, o o o t- 9 , 

T/V5=^A{b-^^:iS^^^»^J=l : 5 3 "C o fc 0 
[ 0 0 6 6 ] 

mnm y - 5 ] 

(fe#t#ifcft Y - 5 wf^SS) 
C. I. tr/^h-fip-l 0 901. 0SSt7t 9. 0 SB £ iH U , 40^ 20 

dADfi LTiS)- iCjg^-i-.S J: 5 K X < b fc„ d <7> i$ f£ £ , 7t^99. 9 SB 

7k 1 0 . OWfcSSjbDLfc. D-^y-^x<7Kw-i?--t?T-th^2rl^*b, 
^SfrY - 5 £r # fc . W^ttfcfe^-^mft^roT-tr hyrogSSr^x^ o -=r 1-^77^- 

o 

[ 0 0 6 7 ] 

(-t>-^y-5o^ss) 

• ± IE # # tfc ft Y - 5 6 0. 0 

. H)if l/x^ijn- >v 1 0. OSff 30 

• f y 7"o tvy/y 3-^ i o . o a 

•0. 1 % 58 ^ # A- -> £ A 7k }g i. 0 SB 

•0. 0 1 % 7k ^ -fk T 7W 5 — A * j$ jflt 0. 5 SB 

' 4 * 18. 5 $P 

[ 0 0 6 8 ] 

^hftll^Lfci:^, fcA'S'fr.Mt^lfe *J=1 : 2, 2 0 0 T* *> 9 , T 

/l^S = !7Aft^ft :«»^»ft*l=l : 2 3tfoofc 0 
[ 0 0 6 9 ], 40 

[ n $fc m Y - 6 ] 

(6*t#«fcft Y - 6 CDf^SS) 
C. I. f^^^h-f^P — 1 5 1 O 0 . 5 9t 7t h y 9 9 . 5 SB £ L , 4 0t 

mm my - 1 -e * jb LfciS^^^tJc^jACD 1 . o uzmm Ltzfem* i^mm l. a u tc & 

, 7k 5 . 0»fc*APLfe. ^<75^, n -^y-x/<5«V/-^--e7thVSrfe*L 1 
#ffcft.Y- 6 &*§fc. #<b*Xfcfe**#i!fcft*<7>7ir h^<D&m.%#*? o-r h^77-f- 

o 

[ 0 0 7 0 ] 50 
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(-f y 9 Y - 6 <OftM) 

• JbfB"fe$t#$t#Y — 6 6 5. 0 95 

• h y ifuy^y = - /w i o. ogp 

• ni^utf uy^y a-* 10.095 
•l. o % & {fc ^ * >> a * & l. o 95 
•o. oio/oTkgMtr/i'S^^ATR^iS l. o 95 

• -f * 13. 0 95 

[ 0 0 7 1 ] 

Sr-tft^ixfflJfc Lfc i: C <5> , t ^ * •> * A : S # # i& #J = 1 : 3, 9 0 0 tfc5 

. T/U5 = *Afls£-»:i(K#-?-#1Bt*l|=l : 2 10-Cfeofc. 
[ 0 0 7 2 ] 

[ n is m y - 7 ] 

Y - 7 Of^«) 

HJfe#lY-10fe**£C. I. f^^h-fana — 1 2 SIClElUfcW^tl, £ < H 16 

0 0 7 3 ] 20 
4 > * Y - 7 OfEffil) 

±f2fett#i!tfr Y - 7 2 5. 0 §P 

tsy^^-uv:/lJ=i — 1 0 . 0 95 

hyT'pfu^^ya — /V 10.095 

0 . 0 5 % & it *> A* ~>V A 7K *K 2 . 0 95 

0. lttffilfc-*':?''* 1- 095 

0. 0 1 %mitT >V % n r> A tK ^ 0. 595 

-f 2i- ^£&7k 5 1. 5 95 
[ 0 0 7 4 ] 

w±oj&#£3i-£-l, ?e # fli # u t , iwro-f y??r#fc 0 # ib ftfc v v <d t> >v y 30 
$j*it&to&£xfi^y*i'VJ*it&V9<n&nk&ft*ftnm<o&&it$i£TfiT/\'$.-vj> 

it&® b & ft ®.m <n * ^ it Z * ft ? KM l£ \^ tz k r^, # -> * -Mb -g- 4*5 + -7 ;r * -> 
V ^it&® : -frft + ftmn^ \ : 2. 4 0 0 ife 9 , T/V5=*Afl:g-tt 
= 1 : 5 5tfcofc, 
[ 0 0 7 5 ] 

c m m m y - 8 ] 

i$ * 7* o y * £ & * 14 ^ a •> ? a> ft 5 A B ^ n : H^S^Sr 

Bfc * L fc . ^Sr^tatcMLfc^, i$ * t£ ^ / ^ — t UTO 2 - f * / ^r->xf ;vt*-^x 40 

— twl- i 2 5 y ■=& ^ , ftSxf /v i 6 5 y ^/w, i - yy h Jf-^if /wjtf - h o. 

7/K=|>At^ir^07'f KO. 2 5 1' ; e/'l'SrJDx:fi-^$rli*&L > ABv^/o 
[ 0 0 7 6 ] 

#^ft Sr b# # tHc # ^f- .s* 5 v a * d ^ h tr y y ■< — <gpo £ ffl v>t * = * y ^ 

^U, AsK0©1^^^7 Ufct, &V^$i7Ki4^r/-7-i:l,T<D4- ( 2 - fcT = o * is 
x h y S 4 y 9 T \s y K ( B f£ # ) (D^/wtfV^^Sr^^A-S-C^^x/MbLfc 
t'^yu*/-^— l 2 5 U ^yv^iJDt 5 I t -C^fi£5:fTc/c 0 fi£-K&<0#Jtfi, ^ ^ (c 
0. syo^T^^-T/^^y— /w^^SrJQ^T^TV>, ^^-■r/W'fb^-arfc^^^^v'/i'S 50 
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tt*»fls"*- h y 9 J*/ * * / -frmwtxtinfr&MZitx* frtf^&micmitis-itiz. 
mmmv - i t mm\z . ab«^d^*i*# ( us # ^ # « #j b ) £ fc „ 

NMRfcJ:yG PC^fflV^tfTofc ( M n = 3 . 5X10 4 , Mn/Mw = 

1. 2 ) . ft 33 , »bhfcit»^»*3Bo**tt^By? A»i«*ttyo y^B«©» 
tftt'*?*— *fc-**i-P*t*»fci:w%17. 8 (J/cm 3 ) 1/2 £24. 9 ( J / c m 
3 ) ,/2 -Cfooyt. 
[ 0 0 7 7 ] 

Y - 8 ©f^«) 

C. I. t'/^yh-fiD-l 38©1. 0S!i7t F>9 9. 0 £: L , 4 0 t 
LX*3 — \zm&1r Z X b \Z «fc < Lfco CI , TirhV99. 0 SB I" 

-bfBiSi#^7>1&#JB£>l. oaJ«r**PLfc»«*fca&anU»£-Lfc«»7klO. 0 §B £ ?Ss 
m Vfc 0 -£:<£> *g , B-^y-x/<^i/-?-t7thyS;l*iL, fe#^Sfe*Y-8Sr# 
fee #?>nfcfe*t^t* I t I ©7t hy«8SI:^^^Bvh^77^-T?^t(fLfc^ 1 & 

[ 0 0 7 8 ] 

Y - 8 <Df£K) 

• ifBfe##«fcfr Y - 8 4 0. 0 §C 
■ ^ !J t y V 5 . 0 §C 

• 31 w ^ ^ y =» — ^ 1 o . o 

• 0 . 2 % & it * fr is V A * 8? f£ 1 - 0 U 
•0. 2%l£'ft:T/U5-'7A*}gi& 1. 0 SB 

• * >- 32 & zk 4 3. 0S5 
[ 0 0 7 9 ] 

thfhHSLfci:5, *^->'>J»{k'£rm:ftft : FftnM=l : 4 , 6 0 0 ffc9, T 
/u*=?.Mfc^4fe:i«#^-#1R?M=l : 6 T £> o 0 
[ 0 0 8 0 ] 

[ H iS #4 y - 9 ] 

SfcTkttT' n 5/^ £ £1*14 7* o * P> ft 5 A B S^T* n s/7*S£-ft©£-J& : H^Ste £ 

I5#itfc#7^^srt^i*f ^ tfct , sit #7.#b^t, 2 5 ot-eJDfitif * 
& & * l . % % muizm u & , s^tt^^-t it©^y7'f/ver/n-T/n 
2 $ y -=e- /i' , siif ^i 6 ? p^/v, i-^y7'h^->xf^7tT-ho. i 5 y ^ 

l)AtxJr^D7'f K0. 2$y^e/W?rJP^l['^S:ra*&L, AB ^T'd y ^#l^*OA 
[ 0 0 8 1 ] 

^^iJr^^llll^f^SV^y A;? b-7 (GPC) Sr/8^T^ = *y>- 

i/U, A^ay^wS^-^S^TUfc^, i^tt*;^-): Lt©2-t Ka^-v/xf/Uf 
r/vx-r/v ( B 7* a y V ) <D 7k ft S * h V * ^ 9 o o > 7 V T *> y /V it L fc t* - iv ^ 
2 5 D^/^UntSctt^^^fTcf;, S£-£Jc£;©f?itte, 3%F*n;ro. 3% 
(DT^^-T/p* ^/-yW^f^SrJPxTfTVN, h y ^^^i? a a -> y y X > V frit U It * 
®S©iD7k^®1i7KSrSsJD-t-5ri:-Ctfofc 0 S&SrfcS-xfciS-S^ffc^lci;* a. n^^> 
£ JP X. ft U , 0. 6N©^^^fS"C3l2l, fr^^XWgfcX 3 I, , ^ y< # u — * — 

t'Sffi • eiLfct©!:ISg(I^TAB-y7n ( ^5 ft =f- 9r tt ft) C ) £r # 

fCo £• 4fc> © |3] ^ U: fi , NMR^5 < l:tFGPCS:ffi^^T^Tofc ( M n = 3 . 7X1 0\ M 

n / m w - i . 3) „ &*3, ftbjxitmm-ftnmomfcm' ° y * (at* d y * ) * & 

*tt7"py^ ( B 7* o y * ) ©^SStt'^^ — ^Sr^ix^H^^fcirw^, 1 7. 1 (J 
/cm 3 ) l/! i29. 0 (J/cm 3 ) ' 7 2 X o . 
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[ 0 0 8 2 ] 

(£**#»{*: Y - 9 ©fE«) 
C. I. ei'yyh'fxo-l 20O1. OSPtTt h>9 9. 0 SB £ S L . 40t 

icflni&LTiS — fcS^-T^J: r. ©g^Si £ » r -tr h y 9 9 . oSuic 

_hf2itS#^#J&3J C (O 1 . O SBSr&fl? LfcigfSE* IwSsJa * 1 0 . 0 £ 

[ 0 0 8 3 ] 

(^^^Y-90f^ili) 

•±ISfe#^»*Y- 9 6 0. 0 

• i/y-ty>- i i . o u 

• U > V =• — A> 9 . 0 SB 

• o . o 2 % 4S fls * ^ •> P tK ^ l . o Se 

•0. 0 1 % & < T 7U $ = £ A 7k 8f 0. 2U 

• 4 y£&7k 18.89! 
[ 0 0 8 4 ] 

[ 0 0 8 5 ] 

[ m m m y - 1 o ] 

(fi»»«#Y-10C(tl!) 

HH«Y - 1 OfettSrC. I. e/^y f^xb-i 75C«Il/fctt*li. £<Xt 
»«t^^^D^h^57-f--C^WU*:*s, &ffl£ft-f, fe»d«#f Ktt»BLt^ 
[ 0 0 8 6 ] 

(-i'v^y-i o©fK) 

• ±fEfe**#ifc# Y - 1 0 5 0. 0 

. hii^^^^^y^ — 7U io.osu 

• hP^Dtvy/Da-yl' 1 0. OSP 

• 0 . 2 % & {fc * 7W v- ? A 7k i£ m 1 . 0 SB 

•o. oi%7k^-ft;T/V'$ = '7A7k^?K i. o U 

' -f * >">£&7k 2 8. 0 

[ 0 0 8 7 ] 

^ix^tvao^Lfctc^, * jv <s v & m ■. ft + fti&m = \ ■. 5, 8 0 O "C $> 9 , T 

/I'? x^Afk^fe : iti # ^ # » #J = 1 : 9 0"Cfcofc 0 
[ 0 0 8 8 ] 

Y - 1 1 ] 
(fe*t#it*#: Y - 1 1 <Df£$n 
m&#|Y-lo£,*t£c. I. f y h^xn-i 8 3i:fILf;«^li, £ < H & 
flY-1 iB*i:LT, &tt$tn&Y - 1 i %m fc „ ^t>^fcfetf^tt* t l 5 ©7t by© 

[ 0 0 8 9 ] 

( >< y ^ Y - 1 1©^§!) 
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±fBfe**#»fr Y - 1 1 
h y xf i/y / y => — ;u 

o . 2 % 4£ ft: * >v is a 7k i£ i& 



5 0. 0 SB 
10. 0 SB 
10. 0 SB 



1 . 0 SB 
1 . 0 SB 
2 8. 0 SB 



1 0 0 9 0 ] 

thfiliSStfci *^v">A-fk#^):^i^^^»^J=l : 5. SOOtfc?, T 

^S=nft^« : £ # ^ # « #J = 1 : 9 0-efcofc 6 
[ 0 0 9 1 ] 

[ n ik w y - i 2 ] 

(fett^t^Y - 1 2 <0fls«) 

XiS^Y - l rofett^C. I. hT^y^h-ratp — i8 4lc^3EUfcW^«v^<*16 
eHY-liR&ICLT, fe**#Sfc<fcY-12£»fc 0 We>tbfcfe*t5>»*^OTirhV{D 

ftv^«»fsn5e*-e*>ofc. 

[ 0 0 9 2 ] 

( w s v y - l 2 ro^K) 

• lEft*f»»# Y - 1 2 5 0. 0 SC 

• Ulifl/y/Pa- A- 10.0SB 

• HJ/nlfuy/^- tv 10.0SC 

• 0 . 2 % g[ * is V A tK & Wl 1 . 0 SB 
•o. oi%7k^{k;T^5-CA7K^^ i. oSB 

• << * 2 8. 0 SB 
[ 0 0 9 3 ] 

-tiX-^ixSIZEUfciC^. * /l- is J» & ®) : M ft + ft WlM = 1 : 5, 8 0 0 "C 9 , T 
: ft # ft He ^r»J = 1 : 9 0T?feofc 0 

[ 0 0 9 4 ] 

[ Jfc $fc 911 Y - 1 ] 
(feW#f!c# Y - 1 3 o^53) 
#Ufe«Y-2-Cl6fflUfcC. I. 1^^^ y 4trfe«U, H^f^S^lt I 

T^f l/y-vw-^ylfy V/A#i^«: (S?^^filO, 0 0 0) Sr&fflLfcWfl- 

Y - 1 ^ii:Ltfe»5>ft*Y - 1 3 £#fc„ 
[ 0 0 9 5 ] 

>" * Y - 1 3 <D^M) 

• -htBfttta-ttfr Y - 1 3 5 0. OSB 

• f yxf i/y/y a-/v io.osb 
•hy^ob'uv'^ya — /v- io.osb 

• 0 . 2 % & ft * /V- is V A tJc & m 1 • 0 SB 
•0. 01%7k®HtT/l'$ = '>2>.7k*3f£ 1. OSB 

• 4 * V 2 8. 0 SB 

[ 0 0 9 6 ] 

[ it St fll Y - 2 ] 
( ** # ft # Y - 1 4 ©ffctt) 
Uli6tF!lY-2-etefflLfcC. I. lf^^yh>fxn-74«:f«U, it&^^tfMJirL 
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o) % & m l tz u ft i* nmm y - i t^«icLtfett^t*Y - 1 4 % » fc „ 

[ 0 0 9 7 ] 

(.f Y - l 4©(^S) 

• ±IEfe*t#«# Y - 1 4 5 0. 0 SB 

. t.yic^U'V^ya — l o . o SB 

. h !l f uy^y a-yv 1 0 . 0 SB 

• -< ^- v>£&7k 3 0. O SP 

[ 0 0 9 8 ] 

[ it tJE 01 Y - 3 ] 

y - i 5 <owm 

Ht^v'if uy--^t7->*x-Tyl' (HLB 1 2. 9) SrttJBUfcttfl-tt^lfcfllY- 
1 tl^llCLtfelt^SftY- 1 5 £ # 0 
[ 0 0 9 9 ] 

( S V Y - 1 5 |i) 

• ±Efett^t*Y - 1 5 5 0. 0 SB 

• h V ^ > ^ V => — 1\> io.oS 

• hy-T'nt'wvi/y^ — >v 1 o . o SB 

• ■< * V^^tK 3 0. 0 SB 

[0100] 

C Jt & #1 Y - 4 ] 

<-f V* Y - 1 6 Of^fi) 

• C . I . T •> y K ■< o — 7 9 5. 0 SB 
•hy^nfUV^ya — /W 20. 0 SB 

• -f * >£&7k 7 5. 0 SB 

[0101] 

(f¥«) 

i«WY- i ~ i 2ro^fy^tJtti!WY-i~4cn'y^^, IE SiMf I- j& D fc ^ 
£ V ^ C#^t5: iCid -f > ? * otm $ * > f 1/ K §[ ^ ^ IE f 
K4tt5-f y^i^iy hffigglB J F- 6 6 0 i*^ / >M) K^ft^JiaffcUT, 
#«*SSP10 1 ( ir / >- $3 ) K PP 3= £ *T v , *l(clEilccDl¥ffi-S:*7ofc 0 ^ <£> M * , 

« i k!e«c u "fc «t 5 i- , ^^-nx<nnnm<D ■< s t hitrnm^-f \z& -<t et as^w 

A # -C H & p d p <fc i: S * 14 # ft 0 ft & * as % h ft fc . 
[0102] 
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itmmY-3 
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[0103] 

* i : etm#t4 

^--Yy^^eot-ci^^SSfLfcf, 5 ttSS^ i o%©S^Ticl3v^ > io 

0 WVk&fP^ 1 #Wli*± l>1t&. ffll 0 0 % ^< ? W & £ Qi 3^ V tzW & Z T & <D 

O : W?p(D&V)<Dnft\Z&frlZ& * i? it b iX Z „ 

[0104] 

* 2 : 

«- 4 y t & 6 OtTl *;§IH#*Lfcft» 5t"ClSii!l 0%rog^Tl^fc^t 2 5m 
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© : Sait'iiLttEP?*5^<an5- t/i< v -ft BS « tit it 2 5mmF3f?lTjE&K: 

0 : m&m.-?m&-t z t — n \z %i <d an & % h, z> & . # is m tarn 2 5 m m p§ k ep 

5 o 
o 

[0105] 

* 3 : »Jttt 

31 3= ^ ic ^ 1r / ^ 7 ^/Sr 1 0 0«#IBBa*tLfc«©Htfc©R»a*«:W3fcU> WfcttK 
O : 9ftS&0>A#*£S 9 5%JW_k. 

x : mmmm<om^m^ 9 o%*^„ 

1 0 1 0 6 ] 

* 4 : 

EP^a> 1 2 B#W SX±McW.'&. W^WZ 5 #ffl7kil**{cf£it U, 

O : ®lfe«K©«#^* s 9 0 % « ± . 

A : W»aiS©iS#^* J 8 0 % W ± 9 0%*^„ 

x : miMtfcmvm&mfc 8 0 % * ^ . 

10 10 7] 

<"f?y9 (Bk) 4 > 9 > 

^^^-^tfc^jicov^Tii, j ^ o — 4 > ? \z m tc t m c & ft 1- ft mm & & ft ^ tz 0 
[ * its w B k - 1 ] 

(fe##ffc#Bk-l©M) 
C. I. b'^^yh/7y^7(01. oJctrt by 9 9. 0 SB £r SI L , 4 0 "C \z 1m 
m.^XQ — Kf&'blr Z 3i 0 \Z- Z <9LW\s1t. C ?K £ , T ir h V 9 9 . oepic^Fia 

SJ^^ffcaJ A <D 1 . 0 « LfcSW* ICgsflO Lii^-bfc^, tK 1 O . 0 IRS £ flP L 
It. a — ^y— 3c^tKW— 9 — -?T-fe>^£Bfc*U, fe*t#t5:ft: B . k - 1 £ #fc 

„ & b tl tz & ft & & * <D T ± h > <D M & & # * 9 * ^? h 9~ 7 7 — X- ft $T I. tc & , tfitii 

[0108] 

• ±Efett»**B k- 1 50. o $e 

• h!)if Vy^li a-A' 1 0 . 0 SB 
■ H)^atl/y/!)3r- /V 10.095 

• 0 . 2 % & { b * > I? A * }g 1 . 0 SB 
•0. 01%7k^'(bT/U5;=.*A7k?gf£ 1. 0 SB 

• V 35 & * 28. 055 
[0109] 

^n^nfO^b^i:^^, */Wv">A{k^-!^:iiS^^^^^J=l : 5, 800-Cfo*), T 

yU$^^A^^ife:i§i^ J F^m?flJ=l : 9 0 "C o „ 
[01 10] 



(25) 



JP 2C -120310 A 2005. 5. 12 



immm b k - 2 ] 

(fet*#H*{*B k - 2 <DftU) 

niSCTBk-i<Dfe*i-src. i. f^^vh^^i/^iic^jEL-fca^n*. ±< mi&m 

Bk-l tR«i:Lt, fe**#Sfc#Bk-2£W/t. ^feftfcfitt^tfcfr'f'^T-trKV© 
[0111] 

(^f y ^ B k - 2 <£>fE§g) 

• ±Efe»»*# B k - 2 5 0. 0 SiS 

• h'Jif wy/D 3-/V 1 0 . 0 £B 

• h!)^afvy^!)3 - /V 10.0&5 

• 5 . 0 % m. <t ■*> * ■> $ ^ tk & n 1 . 0 §c 

•0. oi%7k®HfcT/i'5: = ?A7K&?fc 0. 3 65 

• -Y V £ & * 28. 7S 
[0112] 

-?rn^tta!lSLfct^5, tf^S-'fr.Mt^-flj 1 : 2 3 0 "C £> 9 > 7^5 

-^A-fC^-!^:i^^-^^m^J=l : 290-Cfoofco 

[0113] 

[ ^ 5tS 0!l B k — 3] 

(£**#&# B k - 3 ©fls«) 
II{sjBk-l©feH5:C. I. f^^^h^^y^lOlclEHUfcK^Ht, ^<*1S 
WBk-liimiCUT, fett»**Bk-3irj|fc. b ft tc ft Wl <P (D T ± t > 

V> ft £ «j Br $ ft 5 IS * V h o . 
[0114] 

('f y^ B k - 3 O^S) 

• ±IEfe**#tfc# B k - 3 5 0. 0 35 
. HJif i/y^U3 - lO.OgC 

• H)7Bi?uy/!l3- /v lO.Ogtf 

• 0 . 0 5 % m. it * As v- 9 A tK fi£ 0 . 5 gfl 
•0. 0 1 %7k& teT .6, 7k igjfc 4. 0 35 

• * V £&7k 2 5. 5S 
[0115] 

^ft^ftlH^LfciC^, #/W>'7.Mb£-'8»:iS5# j y L #»3lJ=l:4 6. 0 0 0 T *> 9 , 

T/U5 = !7Afl:^*:K» J f»«?W=l : 2 2 "C fc o 0 

[0116] 

[ H ft til B k - 4 ] 

(fe B k - 4 ©f^Sa) 

C. I. f^^yh77y^lO0. 9 5 85 *3 «fc 1/ C . I. f^/y h'f xo-1 5 4 

£0. 0 5Si7t 9. 0 35 £ *S L , 4 0"Clc:;?jQiSLTi& — lc2g-£-t-5J:?»::j; 

< « # L fc 0 ^ © *g J£ ig £ , 7t 9. 0gCICgIfB^i7>^^^^JA£Ol. 0 SIS £ }g 
S? L fc * l£ SsJQ U S U fc TklO. 0 U £ gsflP L fc. * © t£ , n-*y-3c/<tf 

l/-?-T7t FvSr^S L, fe##S#Bk-4£#fc„ » ft + © r -fe 

h^<oiggSr^^^D^hir77-f--e^9fL^ds, & tti £ ft i* , 

LT^^/£V^t!^£lJW$ft5^m■Cfo-5fc 0 
[0117] 
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(-f s 9 B k - 4 tf>f£SS) 
■ _Lf2e.##«fc& B k - 4 

• o . o 5 % & {fc * -> *> £• A *3 i& 

• 0 . 0 1 %*i(k7 /V 5 = £ A * i£ 
[01181 



3 0. 0 95 
10. 0 95 
10. 0 95 



0 . 3 SB 

1 . 0 95 
4 8. 7 95 



* n ? ti m m u tz t z. 6. * * j*<t&<&> : m&*&nm = i -.46. o o o & •? > 

7/K = 9Aft^^ : &&*&Wim= 1 : 5 3 o fc „ 
[0119] 
[ 21 Ife 0!l B k - 5 ] 
(fe##Sfcfr B k - 5 

C. I. tf^^h^7y!> 3 1 (0 1. 095 tTirhV99. 0 95 £ L , 4 Otl: 
#n i& L T *9 — tt:«'fri-5J:5KJ:<!Jl#Lfc. l©S^S«4r« 7t by 9 9. 9 95 1£ H 
ifc0J B k - 1 TttfflLfcil^f^llllAO. l»«r*#Lfc*«lMcS&;&OU«a-Ufc«, 

* 1 O . 0 95 £ 8s L fc 0 D - ? !) - x/^ l/ - ? - "C7 t h y * i4 t, ** 

# tfc ft B k - 5£*§fc„ i&ilfcfett^tftfWTt HVCO^JgSr^/^.^ o -r h^77^ 

fc. 

[0120] 

B k - 5 <D ft m.) 

• W^tfcfr B k - 5 6 0. 0 95 

. fy^^w^^yri — a, 10.095 

• H)7"Df a-/!' 10.095 
•0. 1 %ffii*/Vv"> 1. 095 

- 0 . 0 1 %#.§8atT $ — V J»7k1&m 0.595 

- 4 * > ZEfefo 18.595 



■^•^ftSlUtLfci: Z. % , # J*ik-£t%0 : &&TftWl.m = 1 : 2 . 2 0 0 T* ifc <? , T 

[0122] 

[ & IK 09 B k - 6 ] 

B k - 6 O^SJ) 

C. I. e^^y l>7'7y^3 2O 0. 595i:T-fe-hv99. 5 95 £ *g 4 o *C K 

aniaL-C*& — K 3 KJ:<*#Lfc. C tf> S i£ £r > T -fe K >- 9 9 . 0 95 K 2? 

iS m B k - 1-CftffiLfc^^^^-tfc^jAWl. 095Sr^ft|Lfc^fS^lcgs^DLS^L.fcm 
, * 5 . 095SrSs*PL-fc o ^Oi, B-#J-i/<#U-i'--C7t hVtH*L. *t 
»tftBk-6Sr#fc„ #tnfcfi»^S*fro7t h^oiSSr^^^n^ 

[0123] 

• -h!Efe#-#»# B k - 6 6 5. 0 95 
. \. y U > ? V =• — 10.095 

• h y ti/y^y 3-/1/ 10.095 
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• l. o %m.it^ ? * >v a * m i. ou 

•o. 0i%7kgHtT/i'$-£A7KigiK l. o SB 

• << * v^^tk i3. on 

[0124] 

Lfct;?)^ ^^*->*-Mt-£-i|S5:iai#^#ffe#]=l : 3. 9 0 0 "C >? 
, T/V5-^ix{k^^:ig$>^^«^J=l : 2 1 Otfcofc. 
10 12 5] 

[ m js « b k - 7 ] io 

(-fy?Bk-70ffi!) 

-k IE B k - 3 2 5. 0 

h !)if l/i'^!; = - /V 10.03 

MJT'otf l/y^!) a-;l/ 10.09! 

0 . 0 5 % & {fc * /V- > <> A * & 2 . 0 SB 

0. l%5i^-^^^v">A7K^^ 1. 0 SB 

0. 0 1 %tftT;V5 = >?A*^i 0. 5 n 

4 ■* 5 1. 5 SB 
[0126] 

• a to * *s itf? tr*is<> ^{c&mo&Vr t HRfr*&Wi.&i a^t - * a 

<t^fci*#-?-#*JW©*^Jt«:-tix-eixWJeufci # -> ? Afc -g- ^ + ^ * -> 

*.Mfc£-4fc = 1 : 2, 400-Cfo'P. T/W5-r>A-ft^!fe:ii5^^^«t^J 

= 1 : 5 5 "C fc o „ 

[0127] 

[ * Ife W B k - 8 ] 

(fe B k - 7 OfEgg) 

C. I. f^^^7^1©l. 0 3i:Tt 9 9. 0 SB £ L , 4 0 K #0 

auT*& — icea*-t-5J:5^j:<«#ufc. c <?> si -g- *s & , rt h> 9 9. o n K HU IS 

iS^^^t^lBOl. 0 SB£i28¥ Ufc*£?£f tc^ip IS^ Ufc«» * 1 o . oSBSrgsJnL 30 
o ^Ot, p — ^y— i^xKW'— ^— TfT-feh^*ISfe*L, £,tt#f$C#:Bk-7£#fc 

£ *x , •fe*^^t!c<*:^>(c^i«@LTV^/j^v^ < ^*lJ|!eT$^^?,^*■efcofc 0 
[0128] 

y^ B k - 8 Wf^fi) 



±SB6»#** B k - 7 


4 


0 . 


o n 






5 . 


o n 


is ^ ^ \s is y ]) =i — ;U 


1 


0 . 


o n 


o . 2 % 4S * •> £ a zk S i£ 




1 . 


o n 


0 . 2 % % ft: T A- 5 =• * A 7K ^ M 




1 . 


o n 




4 


3 . 


o n 



40 

t tK 4 3 . 0 SB 

[0129] 

EX ±<n I,. ;fc # SI # L T , IWO^ y^^#f;„ # t tl fc-f y ^ * © * ^ y 

**L-?*xiHj£Lfcfc::5, * fr^s V J*it&®) : TB ) ftl-ft18.m= 1 :4. 6 0 0 fc 9 , T 
[0130] 

c n tt m B k - 9 ] 

<6*t#ttfl:Bk-8©fl5K) 
C. I. ftfts'Yzfyytltol. 0St7t hy 9 9. 0 SB £ S L , 4 0 t K AD 50 
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au-CiS - 5 £ r> K <t < titWVtz. Z (Dfe , 7t 9. 0 85 lc fiij IE 

J55>^.^tk3WC01. 085£&<i?Ufc}&f&4MC}3s;!inL21-£-L7c:&, * 1 0. 0 85 £ Sis *D L 
1t . o — */<aKu— ^ — -er-th>*rlk*U, fe»^t*B k - 8 

[0131] 

(W ? B k - 9 CO f£S4) 

• ±§Bfe*t#iifc{fc B k - 8 6 0. 0 85 
- ? V * V > 1 1. OSt 

• if i/y^y a - /w 9 . 0 85 

• o . o 2 % ^ ft: * ~> V A tK i& f& l . o 8s 
•0. 0 1 % 4S {fc T ;V 5 =■ ^ A tK ?K 0. 2 85 

• I' * V £ & 7k 18. 8 
10 13 2] 

<? ^it-t® t^5^^-^»^JcoK*Jt*5 J: U* 7 /US' -V -Mfc *> b & ft * ft Hk#l (D * It £ 
■ttlfnitlfcU^, $/l'i<"}M.<k&®:-mftl-ftm.m=l : 69, o o o -c & 9 , 
T/l'5=.*Afls£'*:»:3' J F-#*S!l=l : 9 0 0 fc o 7h „ 

[0133] 

[ Jfc « 04 B k - 1 ] 

(fe#»»*Bk-9©fS) 
5S*WBk-lT?ftfflUfcC. I. tY^I-T'^yHitfflL, i^^^F-^ifc^JirU 

x^f i/y-?Hy|7y/A*l^* (Sf^dttio, ooo) £ ffi ffl u fc w fl- 

#1 B k - 1 tR«ICLtfe^^t*B k - 9 £ » fc 0 
[0134] 

(-f b k - l o©^K) 

• ±IE B k - 9 5 0. 0 8! 
. Ulif i^yyij 3-/1, 1 0. OS5 

• hy^ot'V'^i/y^ — tv i o . o 85 

• 0 . 2 % m. it ■*> > t? A * ?g ft 1 • 0 35 
•0. 0 1 yo^tftT^S =9A7k^S i. o 8s 

• tK 2 8 . 0 85 

[0135] 

[ it $& ffl B k - 2 3 

(fett^tfe^Bk-ioof^sa) 

H Jtl #!l B k — 1 "Cffiffl LfcC. I. \? ? * 1/ 7 V * 7 *®.m\s, &ft^-ftffi.fflk L 
Tn-yf/M^yL'-l--^^iJ^S7'D^*l^ft (STi^^fil 0, 00 

0) SrttfflUfc«^tt*«l0!lBk-l £ra«lCL-Cfe#-#«frBk-l 0 £ # fc „ 
[0136] 

(-f y?Bk-i lcof^K) 

• ±efefl-#ttfc B k - 1 0 5 0. 0 85 

• Uy^U^-zl, 10.085 
•hD^Bfw-^^ya — /V/ 10.085 
•'fja-^^&TK 30.085 

[0137] 
[Jt«« B k - 3 ] 
(&ttftWl& B k - 1 1 ©f£») 
SftMBk-2-CffflufcC. I. t^^^h^75'i? USil, »t»IHt<KP 
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tif-i'if vy^*tf ->/H-f ^ (HLB 1 2. 9) £&^LfcfiJl*MiH$£#lBk- 
1 tl^ilClTfett^lifrB k - 1 1 £ # . 
[01381 

('f B k - 1 2 ©ff IS) 

•±Sfe«»t*Bk-l 1 50. 0 $5 

. hilnL^-^V^yn — jU 10.09 

•^r^^35^* 30. ost 

W±OfiSc#£2S£-U. 3E # & # L T . 
[0139] 10 
[JtU^Bk-4] 

•C. I. 7-K^7yM 5 . 0 Sfl 

•hy^Dt'W-V^U^ — /V 2 0 . 0 SB 

♦ -f * 7 5. O §P 

[0140] 

(f* fa) 

AS a # -C B {ft o D n <4 t S ^ tt # ft £J ft JR. # P, ix fc . 
[0141] 
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[0142] 

*i ■. &&&& ^ u - ^ > ? vm-fr t m c„ ) 

* 2 : IB{g>#tt (^ ^ a - ^ y ^ <Of^t P C„ ) 

* 3 : mytfe 

W^®lZ*c± / is 7 Z 1 0 0 f$ #t L fc & <D Ml & <£> K ft ig £ & S'J £ » # tt •* 

9 t Lit, 

O : H««S©a#**S9 0 % £A ± . 40 
A : li{t>i@ScD£S#M8 0 % ± 9 0 % * jj$ „ 
X : Ig!fit©R#$* s 8 0 % * fit . 
*4 :®7K14 (^iD-^y^i^i^i:, ) 
[ 0 1 4 3 J 

>"? (M) >f 

i§5 # # « 3Hc o ^ T fi , ^^n-^^:Mcm^fc£|53C;§#^#lfc#ISr&fflLfc 0 
[ft* AM- 1 ] 

(ft*f'»*#M- 1 ©fl*K) 
C. I. f^^>-h^s/Kl201. 0aJtT-fehV99. 0 SB £ 21 L , 4 0 TC IC 
i&LTlS-lcil^-r5«t^lcJ:<«S2Lfc. wOS-^^^Sr, 7t h y 9 9. 0 $B ic ift 12 50 
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ftft + ftWiM A<D 1 . OSCSr^^Lfe^jS^JCgsSDUS^-Lfc^, * 1 0. 0 as £ Ss an L 
1t . © & , 0 -;?!J-xA7Kw-^--c7th>'S:iiL t £,#7>faffcM-l£#fc 0 

10 14 4] 

(-f y ? M - 1 coftm.) 

• -h IS & ** # » ft M - 1 50. 0 & 

■ Hlxf wy^ya- /u 10. 0 St 

• h y 7 a v u > y y — 1 o . o as 

• 0 . 2 % £ ft Z -> "7 A * & ffi 1 . 0 $5 10 
•0. 0 1%*Mfl;T/V'5=-^A*«P* 1. o as 

• w * v^^tk 2 8. o as 

[0145] 

W±©j£t>£;S£-L, ft # & # L T , B«©-f>'*S:»fc. bfttcJ > ? * <D * is 

^iX-enSd^Ufcirr^. */V->«7A-fk^-!fe:S5^^^»^J=l : 5, 8 0 0 T?fc9, T 
/V*=*Aft£-!|g5:i£#^-#Bc$J=l : 9 Otfoofc, 

[0146] 

[^Hg^!lM- 2 ] 

<fc.*t«-tk#M- 2 ©fPM) 20 
SSlS 01 M - 1 © & C . I- If^^y H/y Kl 2 2t«IUfca*H4, 
M-liRlKLT, fefc|-7>tScftM-2£Wfc. #<bixfc&#-#t!t<fc*©T-feh>©j@S 

[0147] 

(4 *s 9 M- 2 ©f£K) 

• J2i5fe**7>Sfc#M- 2 5 0. 0 §C 

• \* y u > y y =i — /v i o. 

■ H)7*Dfl^y/!'3-/l' 10.0SP 

• 5 . 0 % IS ft; 7> /V -> -7 A tK % M 1 . 0 IflS 30 

•o. oi%zk&ftr^5 = »7A7Kigifc o. 3 as 

• ^ V £ & zk 28.7^5 
[0148] 

^^ft^^tii;^^^ifc^J©«*it^J:T^T/u$ = !7Aft^^^^^^^»^J©^/vH:^ 
^il^iliStfcir^, */V->nft^l:il»f»M=l : 2 3 0 -C *> 9 , 
-nft^ft : K # ^ # 18 #1 = 1 : 2 9 Otfcofh. 

[0149] 

[^Jfe^llM — 3] 

(fe#7>«fe#M - 3 ©f^K) 40 
SUStfiJM-lofeltfSrC. I. f^^FUyh'l8 4i:fILfca^li, £ < H i6 #1 
M-liHUItLt, fe«»t*M-3Sr»fc„ »e>*i.fcfe*t#l** [ t»©T-fc 
^i/^^pvh/^^-f^tlrU:^, »tH$ix-f, » * fc: 14 » f& L T 

[0150] 

• ±!Efi##efe#M - 3 5 0. 0 SB 

• Hif ;u lo.oas 
•hy^afu^j/ya — /v lo.oas 

• o . o 5 % it ft 7j /u -> ? a * n wl o . 5 as 50 
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•0. 0i%;k@MbT/v$ = £A7kigfj£ 4 . 0 U 

• -f * V3E^tK 2 5. 5 

[0151] 

Ztl^ftmfe Lfc i: C . Jb/VS'S'Afc***: = 1 :46. 0 0 0 "C >? , 

T/i^5 = ^Aft:*4fc:K5>^-^1R»l=l : 2 2 "C o fc . 

I 0 1 5 2] 

C^ife^!lM- 4 ] 

(fe«-»*frM-4©f^«) 10 
Hife#'jM-l<0£,*t£C. I. tf^^ V Fl/y K 2 0 2 Kf ILfcfilJUS, *<35*W 

10 15 3] 

±fBfe*t#ifc#M- 4 3 0. 0 §P 

HJif /V 1 0 . 0 £8 

HJ^Dlfl/y^!)3-;V 10.0SC 

0. 0 5%lftA;V->|?A*^i 0 . 3 SB 20 

0. 0 1%zkgMLTA-5:^£.£s7Kfg?i£ 1. OSiS 

-< * V 3£ & * 4 8.79! 
[0154] 

*t ^ H Ifl /£ L fc i: C ^ , #/i'->5'.Mfc£-4&:i*a--?-#1Rai=l :4 6, 0 0 0 "C •? , 

T*S.=-'>J*1t&®:ftft*ftWt.m=l : 5 3t?fcofc 0 
[0155] 

[ * m m m - 5 ] 

(fe»#*(*:M- 5 30 
C. I. f^^F/^tV/H 901. OSiitTt h ^9 9. 0 SB £ S L , 40 
TCfc;b0iaL-C*&-fciB#i-5.fc5KJ:<«8 i Lfc. C © 2g i§ ?8e & , 7t|-y99. 9 SB 
fcf*j*0!IM - 1 -Cftffl LfciS^-^^ifcSiJA 0. 1 SB Sri§«¥ L fc M B. * 8s M LS^Lfcl 
. tIc 10. 0 SB £ 8s Jd u „ *:<D'<k. D-^y-^/<^w— ^-trtFy^liu 

[0156] 

( -f >■ ^ M - 5 COf^S) 

±iEfet*#1»ftM-5 6 0 . 0 SB 40 

H)xf 1 0 . 0 SB 

Hl^nf vy^!)3-/W 10. 0 $P 

0. 1 /v- •> t7 J* fa 1. 0 SB 

0 . 0 1 %7kmfcT /V S =. $ J±7kfem 0 . 5 SB 

4 * 1 8 . 5 SB 
[0157] 

,v % s. * J*ft.&m : £S # ^- # « = 1 : 2 3 "C *> o . 50 
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[0158] 

[ 3! M M - 6 ] 

<.&tt#n#M - 6 (D-msa) 

C. I. f y h/<-f tWy h 3 2O0. 5$B£TirbV99. 5 SfS £ S L , 40 

< CicaiiaL-c*&--fc«a-i-.5j:5ic.fc<jt#Lfc. r -fc h v 9 9 . o as 

K*JS«M-l-CttfflLfci«»^-»*JWA©l. 0 » » » L * tt 1»K *;&I1 L S L 
tK 5 . oSSSrSsAPLfco ^ <Z> & , o — ^y— m^tfw— -CT-fch^SrBft^U, -fe 

tz „ 10 
[01591 

• ±f5£#5>ffc#:M - 6 6 5. 0 ff 

• HJif 1 0 . 0 SB 

• FD^d t'l/V^ll 10.0SB 

•1. 0 % 1£ <fc "V * -> * A * }g & 1- 0 g& 

• o. o i%*ift7^s = 9A**« i. on 

■ -f * V?£gl7k 13. 0 

[0160] 

•> V A {fc-g-lfc * T #S3J <0 SC 4 tt *5 «fc T /u 5 = ? A it &m t ft 9t=f-^i «3J <o * ;Hk 
Sr^n^Jxaj^Ufctr^, -e^S'fr'Art:^* 1 : 3, 9 0 0 •? 

[0161] 

[ m m m m - 7 ] 

(-<>-^M-7C0^83) 

- ±lafe**#ifcffcM - 2 2 5. 0 SB 

• h!)if i/y/i) 3- 1 0 . 0 gfl 
•hy^nfU-^^llzJ — 1 0 . 0 g& 

• 0 . 0 5 % St it U JV *, ? A tK ^ ifc 2 . 0 SB 30 

•0. 1 %mm.^- ^ * -> * a * it m 1. osc 

•0.0 1%Kfl:T/U5 = «>A3iK«f« 0 . 5 SB 

• >- £ #1 * 5 1. 5 Sf 

[0162] 

V J* it£ Vote iut^ <r * ? a ft: o £- if t Wift*ttmW<DW&i£& XTJT /v % - 
<t&yot&ftTftmm<D*;u}t$:*:i\?tLm7£^tzk ^ -5 , U >\s •> ? A it & ¥9 + 7 * is 

• J*<t&V!) : &fr*ft1g[.m= 1 : 2, 4 0 O T fc "9 , = > Afl:^* : »»3B 
= 1 : 5 5 T $> o „ 

[0163] 40 

[ Hlfe 09 M — 8 ] 

( # # # M - 7©^K) 
C. I. f^^H/yKl 8 401. OSSi:7t hV 9 9. 0 SB £ 21 L . 4 Oti: 
^DSLT^-|CjS;^-t-5J;plC s t<SI«iLfCo C <D S £ f& £ . 7tfy99. 0 SB K iiu 
IE & # # fie #J B 1 . 0tt«r»#Lfci*** fcjSsfll LS^Lfcfc, * 1 0 . 0£B«;DQ 

[0164] 

V^M - 8©f^i) 50 
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0 SB 
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0 SB 



[01651 

t*l€ix«JEtfct * ^ -> ■> QC&m : ^ M = 1 : 4. 6 0 0 t*5, T 

/W5=^A<b-g-«j:il5»^-55-*»l=l : 6 o fc . 

[01661 

[ m M m M - 9 ] 

(fet*#ttffM- 8 

C. I. t/^H'y Kl 2 201. OSttTt 9. 0 *5 £: *S £- L , 4 Otic 

*Q S. L T — »c^^--f5«t5»CJ;<SI#Lfc 0 C ©?!£•?£*££• , 7tF^99. OSPICsfl 
IB i« # ^F- # tt JH C © 1 . O *5£}£fl? Lfci&#t4> (CgsiP LI^- bfcfc, *10. 0*5£8s;tlQ 
Lfc, © t£ , p-^ j-i/<#i/-#--er* h>-tlli*l/, fe*t#i)c#M-8£r#fc 

[01671 

• ±IBfe**#*»M- 8 6 0. 0*5 

• ^ D ir U > 1 1 . 0 *5 

• =?■ u ^ y y =i — /u 9 . o *5 

• 0 . 0 2 % Ig -fb * ^ *S *7 7K ?S 1 • 0*5 
•0. 0 1%4ttfl;T/V'5 = »^*** 0. 2 *5 

• -f ^V^&tK 18. 8 §5 
[0168] 

W±©J*#£S^L, 5fc#8g#U-C, Btt©-f Wfcitfc-f:'**©*^^ 

ix ^ *1 $J U fc i C , */V->'>A^^!fe:ie5^^55-«SlJ=l : 6 9 . 0 0 0 "C 9 , 
T/l'5 = *.kfc-g-*:il5#^#*?W=l : 9 0 0 T o fc. 
[0169] 
[ It tfc « M - 1 ] 
(£##8fc{*:M-9©fE®{) 

T^f L W^--7V'-)'>'^7V^A^fca^fr (f¥^^?tlO, 0 0 0) £: ft ffi L « ^ 
tef^JStfJM- 1 tl^«lCLtfe$t^l![ftM- 9 fc»fc. 
[0170] 

('f > ^ M - 1 0 ©f£g{) 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide ink for inkjet recording which has high solidity and can 
record high-quality images stably for a long period of time in any case. 

SOLUTION: The ink for inkjet recording contains a polymer dispersing agent, a water-insoluble 
color material, a water-soluble organic solvent and water. The polymer dispersing agent is a 
block copolymer which at least has at least one hydrophobic block and at least one hydrophilic 
block and whose individual block is constituted by vinyl ethers as its monomer. The water- 
insoluble color material is a predetermined pigment 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A macromolecule dispersant, As a water-insoluble nature color material C. L pigment yellow 3, 
the C.I. pigment yellow 74, the C.I. pigment yellow 93, the C.I. pigment yellow 95, the C.I. pigment 
yellow 109, the C.I. pigment yellow 120, C.I. pigment yellow 128, C. At least one sort, the water- 
soluble organic solvent which are chosen from the group which consists of I. pigment yellow 1 38, 
the C.I. pigment yellow 151, the CI. pigment yellow 175, C.I. pigment yellow 183, and C.I. pigment 
yellow 184, In the ink for ink jet record containing water and this macromolecule dispersant Ink 
for ink jet record characterized by being the block copolymer with which it has at least one sort 
of hydrophobic blocks, and at least one sort of hydrophilic blocks at least, and each block 
consisted of vinyl ether as a monomer. 
[Claim 2] 

At least one sort chosen from the group which consists of the C.I. pigment black 1, the C.I. 
pigment black 7, the C.I. pigment black 10, C.I. pigment black 31, and C.I. pigment black 32 as a 
giant-molecule dispersant and a water-insoluble nature color material, In a water-soluble organic 
solvent and the ink for ink jet record containing water Ink for ink jet record characterized by this 
giant-molecule dispersant being the block copolymer with which it has at least one sort of 
hydrophobic blocks, and at least one sort of hydrophilic blocks at least, and each block consisted 
of vinyl ether as a monomer. 
[Claim 3] 

A macromolecule dispersant, As a water-insoluble nature color material C. At least one sort 
chosen from the group which consists of I. pigment red 12, the C.I. pigment red 122, the C.I. 
pigment red 184, the C.I. pigment red 202, C.I. pigment violet 19, and C.I. pigment violet 32, In a 
water-soluble organic solvent and the ink for ink jet record containing water Ink for ink jet record 
characterized by this giant-molecule dispersant being the block copolymer with which it has at 
least one sort of hydrophobic blocks, and at least one sort of hydrophilic blocks at least, and 
each block consisted of vinyl ether as a monomer. 
[Claim 4] 

A macromolecule dispersant, As a water-insoluble nature color material C. I. pigment blue 15: 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the ink for ink jet record (it only abbreviates to "ink" below), the ink jet 
record approach, an ink cartridge, and an ink jet recording device. It is related with the ink jet 
record approach, ink cartridge, and ink jet recording device using water color ink and this ink of 
the still more detailed color-material dispersing element to which regurgitation dependability was 
suitable for the high ink jet record with a good image property. 
[Background of the Invention] 
[0002] 

Conventionally, water-insoluble nature color material, such as a pigment excellent in robustness, 
such as a water resisting property and lightfastness, is widely used as a coloring agent of printing 
ink. However, in order to use such water-insoluble nature color material as a color material of 
water color ink, it is required that water-insoluble nature color material should be stabilized and 
distributed in an aquosity medium. Therefore, the water color ink of a color-material dispersing 
element which dispersants, such as a high molecular compound and a surfactant, were added 
[ water color ink ] and made homogeneity distribute water-insoluble nature color material in an 
aquosity medium is used. 
[0003] 

In recent years, also in an ink jet record application, the water color ink of this color-material 
dispersing element is increasingly used as ink from the field of image robustness. In ink jet 
record, in order to raise fixable and the water resisting property of ink on space, the attempt 
which gives a condensation function and a water insolubilization function to the color-material 
particle in ink is taken. However, the distributed stability of the color-material particle in the 
inside of ink will fall, the blinding by ink desiccation occurs in the nozzle point of the ink-jet 
equipment which concentration unevenness generates in the image formed [ a color— material 
particle condenses and sedimentation becomes easy to generate ] during preservation of ink, and 
it has troubles, such as becoming easy for the regurgitation stability of ink to fall, by giving such 
a function to a color-material particle. 
[0004] 

In order to solve the above-mentioned trouble, by the patent reference 1, the ink containing the 
water-insoluble nature color material which has specific structure is proposed, but since only 
water-insoluble nature color material is taken into consideration, even if there is some 
effectiveness, there is a big problem in long-term ink preservation stability or regurgitation 
stability in an image property. 
[0005] 

Although the ink containing the macromolecule dispersant which has specific structure in a part 
for a non-dense water space is proposed by the patent reference 2 Since the amount of [ which 
has an ink medium and close relation / of a macromolecule dispersant ] hydrophilic part is not 
taking into consideration, Like the ink concentration by the nozzle point surely generated in case 
the distributed stability of the color-material particle at the time of the mothball of ink and 



elevated-temperature preservation has the trouble of falling greatly and uses it for ink jet 
equipment When an ink presentation changes a lot, especially, the distributed stability of a color- 
material particle will fall and the regurgitation stability of ink will fall greatly. Moreover, when such 
ink is used for the ink jet recording device which makes ink fly with heat energy, it also has a 
problem of the color-material particle in ink condensing violently by generation of heat, and ink 
stopping being able to carry out the regurgitation. 
[0006] 

[Patent reference 1] JP.10-1 20956,B 

[Patent reference 2] JP,2002~332440,A official report 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0007] 

The purpose of this invention is offering the ink which is stabilized and can record the image 
which was made in view of the above-mentioned trouble, has high robustness, and was excellent 
in grace over a long period of time by any cases, and is to offer the ink cartridge and the ink-jet 
recording device containing the ink-jet record approach which can record the image which was 
further excellent in robustness and grace, and such ink. 
[Means for Solving the Problem] 
[0008] 

this invention persons found out that it was solvable with the following invention, as a result of 
inquiring wholeheartedly that the technical-problem point describing above should be solved. 
Namely, this invention is set in a macromolecule dispersant, water-insoluble nature color 
material, a water-soluble organic solvent, and the ink containing water. This giant-molecule 
dispersant has at least one sort of hydrophobic blocks, and at least one sort of hydrophilic 
blocks at least Each block is the block copolymer which consisted of vinyl ether as a monomer. 
The above-mentioned water-insoluble nature color material C. I. pigment yellow 3, the C.I. 
pigment yellow 74, the C.I. pigment yellow 93, the C.I. pigment yellow 95, the C.I. pigment yellow 
109, the C.I. pigment yellow 120, C.I. pigment yellow 128, C. At least one sort; chosen from the 
group which consists of I. pigment yellow 138, the C.I. pigment yellow 151, the C.I. pigment yellow 
175, C.I. pigment yellow 183, and C.I. pigment yellow 184 C. At least one sort;C.I. pigment red 12 
chosen from the group which consists of I. pigment black 1, the C.I. pigment black 7, the C.I. 
pigment black 10, C.I. pigment black 31, and C.I. pigment black 32, C. At least one sort; chosen 
from the group which consists of I. pigment red 122, the C.I. pigment red 184, the C.I. pigment 
red 202, C.I. pigment violet 19, and C.I. pigment violet 32 Or C.I. pigment blue 15: 1, C.I. pigment 
blue 15: The ink which is at least one sort chosen from 2, the C.I. pigment blue 15:3, the C.I. 
pigment blue 15:4, the CI. pigment blue 15:6, the C.I. pigment blue 16, and the group that 
consists of C.I. pigment Green 7 is offered. 
[0009] 

In the ink of above-mentioned this invention, the total amount (A) of the containing-further-lime 
compound and/or magnesium compound; aforementioned lime compound and/or a magnesium 
compound contains in A:B=1:50,000-1:200 with the mass ratio to said macromolecule dispersant 
(B).; it is desirable to contain an aluminium compound further. 
[0010] 

In the ink of above-mentioned this invention moreover, the hydrophilic block of said giant- 
molecule dispersant It consists of anionic vinyl ether.; the hydrophilic block of said giant- 
molecule dispersant It consists of nonionic vinyl ether.; The block with which the hydrophilic 
block of said giant-molecule dispersant consists of nonionic vinyl ether, Including-at least-the 
block which consists of anionic vinyl ether;, and said macromolecule dispersant It is desirable to 
be constituted at least in order of the block which consisted of hydrophobic vinyl ether, the 
block which consisted of nonionic hydrophilic vinyl ether, and the block which consisted of 
anionic hydrophilic vinyl ether. 
[0011] 

Moreover, this invention gives energy to ink and offers the ink jet record approach characterized 
by this ink being one ink of said this inventions in the ink jet record approach performed by 



making this ink fly and giving a recorded material. As said energy, heat energy is desirable. 
Moreover, it is desirable that it is the recorded material which has the coating layer which 
receives ink in one [ at least ] field as said recorded material. 
[0012] 

Moreover, this invention offers the ink-jet recording device characterized by for this ink to be 
one ink of said this inventions in the ink cartridge equipped with the ink hold section which held 
ink in the ink-jet recording device equipped with the ink cartridge equipped with the ink hold 
section which held ink cartridge; and ink which are characterized by this ink being one ink of said 
this inventions, and the head section for making this ink breathe out. 
[Effect of the Invention] 
[0013] 

According to this invention, the ink which is stabilized and can record the image which has high 
robustness and was excellent in grace over a long period of time by any cases can be offered, 
and the ink jet record approach, ink cartridge, and ink jet recording device which can record the 
image which was further excellent in robustness and grace can be offered. 
[Best Mode of Carrying Out the Invention] 
[0014] 

Hereafter, this invention is explained to a detail. 

In the ink in which this invention persons contain a macromolecule dispersant, water-insoluble 
nature color material, a water-soluble organic solvent, and water As a giant-molecule dispersant, 
it has at least one sort of hydrophobic blocks, and at least one sort of hydrophilic blocks at 
least. Each block uses the block copolymer which consisted of vinyl ether as a monomer. As a 
water-insoluble nature color material C. I. pigment yellow 3, the C.I. pigment yellow 74, the C.I. 
pigment yellow 93, the C.I. pigment yellow 95, the C.I. pigment yellow 109, the C.I. pigment yellow 
120, C.I. pigment yellow 128, C. At least one sort; chosen from the group which consists of I. 
pigment yellow 138, the C.I. pigment yellow 151, the C.L pigment yellow 175, C.I. pigment yellow 
183, and C.L pigment yellow 184 C. At least one sort;C.I. pigment red 12 chosen from the group 
which consists of I. pigment black 1, the C.I. pigment black 7, the C.I. pigment black 10, C.L 
pigment black 31, and C.L pigment black 32, C. At least one sort; chosen from the group which 
consists of I. pigment red 122, the C.L pigment red 184, the C.L pigment red 202, C.L pigment 
violet 19, and C.L pigment violet 32 Or C.L pigment blue 15: At least one sort chosen from 1, the 
C.L pigment blue 15:2, the C.L pigment blue 15:3, the C.L pigment blue 15:4, the C.L pigment blue 
1 5:6, the C.L pigment blue 1 6, and the group that consists of C.L pigment Green 7 It found out 
that the ink which it is stabilized and can record the image which has high robustness and was 
excellent in grace making it contain in ink by any cases could be offered. 
[0015] 

This is using the giant-molecule dispersant which consists of a block copolymer which includes 
at least one sort of hydrophobic blocks, and at least one sort of hydrophilic blocks at least as a 
giant-molecule dispersant The hydrophobic block section of a giant-molecule dispersant is 
enabled to adhere to a color-material particle front face at homogeneity, a giant-molecule 
dispersant can cover a color-material particle to homogeneity, without a color-material particle 
being exposed to the external world, namely, it can encapsulate now. Under the present 
circumstances, since a hydrophobic block is polyvinyl ether which has much ether structures 
which come to carry out the polymerization of the vinyl ether as a monomer, an electrostatic 
interaction occurs between the hydrophobic block sections of the giant-molecule dispersant 
which adjoins the ether section of a hydrophobic block, i.e., it is between the hydrophobic blocks 
of giant-molecule dispersants, a physical binding action occurs, and it is thought that the 
stability of a capsule improves. For this reason, in order that this capsule condition may be 
maintained also in the image after record and a macromolecule dispersant may protect a color- 
material particle, it is thought compared with a case as a part of color-material particle is 
exposed to the external world that the robustness of a color-material particle improves. 
[0016] 

Moreover, since the hydrophilic section of a giant-molecule dispersant is blocked, the 
compatibility in the inside of an ink medium improves, compared with the giant-molecule 



dispersant containing a hydrophobic radical of others by which the random polymerization is 
carried out, since the distributed stability of a color-material particle improves, condensation and 
sedimentation of a color-material particle stop being able to happen easily, and it is thought that 
the distributed stability of the color-material particle at the time of the mothball of ink also 
becomes good. Since it is polyvinyl ether which has much ether structures which come to carry 
out the polymerization of the vinyl ether as a monomer, the interaction during the hydrophilic 
block which constitutes the lateral part of the capsule (it may only be called a "capsule" below) 
of color material improves moderately, the configuration of the outside of a capsule is also 
stabilized, and a hydrophilic block as well as a hydrophobic block is considered that the whole 
capsule can maintain a uniform configuration now. for this reason, ink — warming — when the 
capsule configurations at the time etc. tend to change, in order for turbulence of the charge 
condition on the front face of a capsule to hardly occur but for the charge condition on the front 
face of a capsule to be maintained by homogeneity, the condensation and meeting of capsules by 
the electrostatic factor can be reduced greatly. By this, the distributed stability of the color- 
material particle at the time of elevated-temperature preservation of ink and a mothball 
improves, this capsule condition comes to be maintained by stability at the time of the 
regurgitation of ink jet record which used the heat energy with which the dispersibility of a 
color-material particle tends to become unstable as ink flight energy, and it is thought that the 
regurgitation stability of ink improves. 
[0017] 

Furthermore, this invention persons as a technical problem in the case of using the ink 
containing a color-material particle for an ink jet recording device If the moisture in ink 
evaporates [ ink after carrying out a mothball ] in the nozzle point of an ink jet head and ink is 
condensed When the distributed stability of a color-material particle examined wholeheartedly 
the technical problem that fell extremely and the blinding of a nozzle occurred, it found out that 
the hydrophobic block of the above-mentioned giant-molecule dispersant and the compatibility 
of color material became good by using the aforementioned pigment as a water-insoluble nature 
color material. Consequently, it made it possible to make stability breathe out ink over a long 
period of time, without the blinding of a nozzle also generating ink after carrying out a mothball 
at the time of the printing process of an ink jet printer that the moisture in ink evaporates so 
much. 
[0018] 

Hereafter, the component of the ink of this invention is explained to a detail. 
(Water-insoluble nature color material) 

As a water-insoluble nature color material used for the ink of this invention In the case of yellow 
ink, at least C. L pigment yellow 3, the C.I. pigment yellow 74, the C.I. pigment yellow 93, the C.I. 
pigment yellow 95, the C.I. pigment yellow 109, the C.I. pigment yellow 120, C.I. pigment yellow 
128, C. It is at least one sort chosen from the group which consists of I. pigment yellow 138, the 
C.I. pigment yellow 151, the C.I. pigment yellow 175, C.I. pigment yellow 183, and C.I. pigment 
yellow 184. Again In the case of black ink, it is at least one sort chosen from the group which 
consists of the C.I. pigment black 1, the C.I. pigment black 7, the C.I. pigment black 10, C.I. 
pigment black 31, and C.I. pigment black 32. Again In the case of Magenta ink C. I. pigment red 
12, C. It is at least one sort chosen from the group which consists of I. pigment red 122, the C.I. 
pigment red 184, the C.I. pigment red 202, C.I. pigment violet 19, and C.I. pigment violet 32. 
Moreover, in the case of cyanogen ink C. I. pigment blue 15: 1, C.I. pigment blue 15: At least one 
sort chosen from 2, the C.I. pigment blue 15:3, the C.I. pigment blue 15:4, the C.I. pigment blue 
15:6, the C.I. pigment blue 16, and the group that consists of C.I. pigment Green 7 is used. Such 
water-insoluble nature color material can also be used combining using two or more sorts 
besides using it independently, combining, and other pigments. 
[0019] 

the content in the ink of these water-insoluble nature color material — all ink mass — receiving 
— desirable — 0.1 to 20 mass % — it is 1.0 to 10 mass % more preferably. If it may be hard to 
obtain sufficient image concentration if the amount of color material forms an image in the ink of 
under 0.1 mass %, and the amount of color material exceeds 20 mass %, the fall of the 



regurgitation stability of the ink by clogging in a nozzle etc. may take place, moreover, the 
content ratio in the ink of water-insoluble nature color material (A) and the above-mentioned 
macromolecule dispersant (B) — a solid content mass ratio — desirable — A:B=1 00: 1-1:2 — it 
is desirable from the field of the regurgitation stability of ink, or preservation stability in it being 
10:1-1:2 more preferably. 
[0020] 

Moreover, the regurgitation stability of ink improves further that the mean particle diameter of 
the particle a macromolecule dispersant and in the color-material dispersing element to form is 
desirable in ink, and 200nm or less of such water-insoluble nature color material is 100nm or less 
more preferably, and the color enhancement of a printing image also becomes good. As an 
approach of measuring the particle diameter of this color-material dispersing element, laser light 
scattering measurement, an X-ray-small-angle-scattering method, a sedimentation method, the 
approach of carrying out direct observation with an electron microscope, etc. are mentioned, for 
example. 
[0021] 

(Macromolecule dispersant) 

As a giant-molecule dispersant used for the ink of this invention, it has at least one sort of 
hydrophilic blocks, and at least one sort of hydrophobic blocks, respectively, and can be used 
[ the thing which has two or more kinds of hydrophilic blocks, and two or more kinds of 
hydrophobic blocks, or ] that what is necessary is just the block copolymer with which each 
block consisted of vinyl ether, and that with which an independent block copolymer or two or 
more sorts of block copolymers were mixed can also be used. The gestalt of a copolymer has 
the desirable block copolymer of a straight chain mold, although a straight chain mold, a graft 
mold, etc. are mentioned. 
[0022] 

As for these polymers, it is desirable to have the repeat unit structure shown for example, by the 
following general formula (1). 
-(CH2-CH(OR1))- (1) 

In the above-mentioned general formula (1), R1 expresses the aromatic hydrocarbon radical by 
which carbon atoms, such as aliphatic hydrocarbon like an alkyl group, an alkenyl radical, a 
cycloalkyl radical, or a cyclo alkenyl radical, a phenyl group, a pyridyl radical, benzyl, a toluyl 
radical, a xylyl group, an alkylphenyl radical, a phenyl alkylene group, a biphenyl radical, and a 
phenyl pyridyl radical, may be permuted by the nitrogen atom. Moreover, the hydrogen atom on a 
ring may be permuted by the hydrocarbon group. As for the carbon number of R1, 1-18 are 
desirable. 
[0023] 

Moreover, the radical expressed with -(CH(R2)-CH(R3)-0) p-R4 or -(CH2) m-(O) n-R4 is 
sufficient as R1. R2 and R3 express a hydrogen atom or a methyl group independently, 
respectively. In this case, R4 Aliphatic hydrocarbon like an alkyl group, an alkenyl radical, a 
cycloalkyl radical, or a cyclo alkenyl radical, A phenyl group, a pyridyl radical, benzyl, a toluyl 
radical, a xylyl group, an alkylphenyl radical, The aromatic hydrocarbon radical by which carbon 
atoms, such as a phenyl alkylene group, a biphenyl radical, and a phenyl pyridyl radical, may be 
permuted by the nitrogen atom (the hydrogen atom on a ring) Even if it permutes by the 
hydrocarbon group, good -CHO, -CH2CHO, - Express CO-CH=CH2, -CO-C(CH3) =CH2, -CH2- 
CH=CH2, -CH2-C(CH3) =CH2, -CH2-COOR5, etc., and the hydrogen atom of these radicals is 
the possible range chemically. You may permute by halogen atoms, such as a fluorine, chlorine, 
and a bromine. As for the carbon number of R4, 3-18 are desirable. R5 is hydrogen or an alkyl 
group. As for p, 1-18 are desirable, as for m, 1-36 are desirable, and, as for n, it is desirable that 
it is 0 or 1. 
[0024] 

In R1 and R5, as an alkyl group or an alkenyl radical, it is methyl, ethyl, propyl, isopropyl, n-butyl, 
sec-butyl, t-butyl, pentyl, hexyl, heptyl, octyl, nonyl, DESHIRU, dodecyl, tetradecyl, hexadecyl, 
octadecyl, oleyl, etc., and they are cyclo propyl, cyclo butyl, cyclopentyl, cyclohexyl, cyclo octyl, 
etc. as a cycloalkyl radical or a cyclo alkenyl radical, for example. 



Although the structure of the monomer ([-a-[-o) and a polymer (H-a-H-e) is illustrated below, 
the polyvinyl ether structure where it is used for this invention is not limited to these. 
[0025] 
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[0027] 

Furthermore, as for the repeat number of unit (it sets to above-mentioned (II— a) - (II-e), and 
they are m t n, and I) of polyvinyl ether, it is desirable respectively independently that it is 1- 
10 t 000. Moreover, it is more desirable that the sum total is m+n+l), and 10-20,000 in (above- 
mentioned (Il-a) - (II-e). As for number average molecular weight, 500-20,000,000 are desirable, 
1,000-5,000,000 are more desirable, and 2,000-2,000,000 are the most desirable, moreover, the 
rate that these macromolecule dispersants occupy in ink — all ink mass — receiving — 
desirable — 0.1 to 20 mass % — it is 0.5 to 10 mass % more preferably. 
[0028] 

Although especially the synthetic approach of a copolymer of having a vinyl ether system 
polymer block is not limited, the cation living polymerization (JP,1 1-322942,A, JP,1 1-322866,A) 
by Chingtao and others etc. is used suitably. The copolymer which consists of the homopolymer 
and the monomer of two or more components which arranged die length (molecular weight) 
correctly, and a polymer with still more various block copolymers, graft polymers, gradation 
polymers, etc. are compoundable by using a cation living polymerization method. Moreover, 



polyvinyl ether can introduce various functional groups into the side chain. 
[0029] 

(Water-soluble organic solvent) 

As a water-soluble organic solvent used for the ink of this invention, if it is a water-soluble 
organic solvent, it can be used without a limit and can be used also as a partially aromatic 
solvent of two or more sorts of water-soluble organic solvents. As long as it is liquefied when 
using it as such a partially aromatic solvent, and it mixes, the water-soluble solid organic 
compound may contain. 
[0030] 

Especially, it is harder coming to generate the blinding of the nozzle of an ink jet head that a 
water-soluble organic solvent is a water-soluble organic solvent which has the soluble parameter 
which is in the range of 0.0-+10.0(J/cm3) 1/2 to the soluble parameter of the hydrophilic block 
section of a giant-molecule dispersant and is desirable. This soluble parameter (delta(J/cm3) 
1/2) is the value of the solvent proper which shows the solubility of the solvent which is 
expressed as a square root of the cohesive energy density of a solvent, and is computed from 
the formula of delta=(deltaE/V) 1 / 2 (inside of formula and deltaE is the molar heat of 
vaporization of a solvent, and V is the molar volume of a solvent). For example, water is [ delta= 
25.7 and the hexane of delta= 47.0 and ethanol ] delta= 14.9. Moreover, the soluble parameters 
(delta) of a macromolecule dispersant are the value which is made into the soluble parameter of 
the soluble parameter = macromolecule of the solvent which gives the infinity solubility or the 
highest degree of swelling of a macromolecule dispersant and which was computed 
experimentally, and the value computed from the molecule cohesive energy of the functional 
group of a macromolecule dispersant The approach of computing the soluble parameter (delta) 
of a macromolecule dispersant and a solvent from the molecule cohesive energy of a functional 
group delta=(deltaE/V)1/2=(sigmadeltaei/sigmadeltavi) 1/2 (for deltaE, each molar heat of 
vaporization and V are [ the evaporation energy (J/mol) of each atomic group and deltavi of 
each molar volume and deltaei ] the molar volume (cm3/mol) of each atomic group among a 
formula.) The approach of computing from a formula is mentioned. In addition, the evaporation 
energy of an atomic group and the molar volume of an atomic group were computed using the 
value of Fedors. 
[0031] 

As such a water-soluble organic solvent, for example Methyl alcohol, ethyl alcohol, N-propyl 
alcohol, isopropyl alcohol, n-butyl alcohol, Lower alcohol, such as sec-butyl alcohol and tert- 
butyl alcohol; Ethylene glycol, A diethylene glycol, triethylene glycol, tetraethylene glycol, 
Propylene glycol, dipropylene glycol, tripropylene glycol, 1, 2-butanediol, 1,3-butanediol, 1,4- 
butanediol, Diols, such as thiodiglycol, 1, and 4-cyclohexane diol; A glycerol, 1, 2, 4-butane triol, 
1 and 2, 6-hexane triol, Triol, such as 1, 2, and 5-pentanetriol; Trimethylol propane, Hindered 
alcohols, such as trimethylolethane, neopentyl glycol, and pentaerythritol; Ethylene glycol 
monomethyl ether, Ethylene glycol monoethyl ether, ethylene glycol mono-isopropyl ether, 
Ethylene glycol monoallyl ether, the diethylene-glycol monomethyl ether, Diethylene glycol 
monoethyl ether, the diethylene-glycol monobutyl ether, The TORIECHIRENGURIKORI 
monomethyl ether, the triethylene glycol monoethyl ether, Glycol ether, such as propylene glycol 
monomethyl ether and dipropylene glycol monomethyl ether; Dimethyl sulfo KISHIKIDO, Glycerol 
monoallyl ether, a polyethylene glycol, a N-methyl-2-pyrrolidone, 2-pyrrolidone, gamma- 
butyrolactone, 1,3-dimethyl-2-imidazolidinone, They are sulfolane, beta-di hydroxy ethyl urea, 
urea, acetonylacetone, dimethylformamide, dimethylacetamide, an acetone, diacetone alcohol, a 
tetrahydrofuran, dioxane, etc. 
[0032] 

Also in these, when the boiling point uses a water-soluble organic solvent 120 degrees C or 
more, since the ink concentration by the nozzle point is controlled, it is desirable, the rate of 
occupying in the ink of these water-soluble organic solvents — all ink mass — receiving — 
desirable — five to 50 mass % — it is ten to 30 mass % more preferably. 
[0033] 

Although the above is the indispensable component of the ink of this invention, various kinds of 



additives, such as a surfactant, pH regulator, an antioxidant, and an antifungal agent, may be 
added in addition to these components. Thus, if a lime compound and/or a magnesium compound 
are made to contain in ink, since the mothball stability of ink and the regurgitation stability of ink 
will improve, it is desirable. The interaction of this of hydrophilic blocks improves according to 
the bridging effectiveness that the calcium ion which has divalent positive charge, and 
magnesium ion act on the ether group which has the negative charge of a hydrophilic block of a 
giant-molecule dispersant, and the configuration of the outside of the capsule of the color- 
material particle which the hydrophilic block section constitutes is stabilized, for this reason, ink 
— warming — since the whole capsule is maintained in a uniform configuration when the capsule 
configurations at the time etc. tend to become unstable, the charge condition on the front face 
of a capsule is maintained by homogeneity, without turbulence of the charge condition on the 
front face of a capsule hardly occurring, and it is considered since the condensation and meeting 
of capsules by the electrostatic factor come to be reduced greatly. 
[0034] 

As a content in the ink of such a lime compound or a magnesium compound, to a macromolecule 
dispersant (B), the range of A:B=1:100, and 000-1:100, and since preservation stability improves 
more that it is the range of 1:50,000-1:200 more preferably, the total amount (A) of a lime 
compound and a magnesium compound is preferably desirable at a mass ratio. If [ than the case 
where the improvement effectiveness of the preservation stability of a color-material dispersing 
element will decrease if there are few contents of a lime compound and a magnesium compound 
than 1:100 and 000, and 1:100 ] more, it will become easy to generate the blinding in the nozzle 
of ink. As an example of a desirable lime compound or a magnesium compound, a calcium 
chloride, a magnesium chloride, a calcium nitrate, a magnesium nitrate, a calcium sulfate, 
magnesium sulfate, a calcium hydroxide, a magnesium hydroxide, a calcium oxide, a magnesium 
oxide, etc. are mentioned to adding in ink. 
[0035] 

Moreover, when an aluminium compound is made to contain in ink, since an aluminium compound 
acts on a hydrophobic block and a hydrophilic block of a giant-molecule dispersant, association 
of giant-molecule dispersants is raised and the capsule of a giant-molecule dispersant is 
stabilized more, it is desirable. This is that the aluminium compound which has positive charge on 
a front face acts on the ether group which has the negative charge of a hydrophobic block or a 
hydrophilic block like the case of the above-mentioned lime compound or a magnesium 
compound, and is because the interaction between hydrophobic blocks and during a hydrophilic 
block is raised moderately and the stability of a capsule improves. When it uses together with an 
above-mentioned lime compound and an above-mentioned magnesium compound, since the 
stability of an aluminium compound [ such ] of a capsule improves further, it is desirable. 
[0036] 

As a content of this aluminium compound, in ink, the mole ratio of an aluminium compound (A) 
and a macromolecule dispersant (B) is preferably desirable, in order that the stability of a 
capsule may improve more that it is 1:300 - 1:20 more preferably, A:B=1:3,000-5:1 and. If [ than 
the case where the improvement effectiveness of the stability of a capsule will decrease if there 
are few contents of an aluminium compound than 1:3,000, and 5:1 ] more, it will become easy to 
generate the blinding of a nozzle. As an example of a desirable aluminium compound, an 
aluminum chloride, an aluminium nitrate, an aluminum sulfate, an aluminum hydroxide, an 
aluminum oxide, etc. are mentioned to adding in ink. 
[0037] 

The ink jet record approach of this invention is using the above-mentioned ink for the ink jet 
record approach performed by giving energy to ink and making ink fly. As energy, although heat 
energy and mechanical energy can be used, the case where heat energy is used is desirable. 
[0038] 

In the ink jet record approach of this invention, although a recorded material is not limited, the 
recorded material which has the coating layer which receives ink in one [ at least ] field called 
the paper only for the so-called ink jets is used preferably. The recorded material which has the 
coating layer which receives ink as a recorded material with a coating layer in one [ which 



contained the hydrophilic polymer and/or the inorganic porous body at least / at least ] field is 

desirable. 

[0039] 

Next, one example of the suitable ink jet recording device of this invention to record using the 

ink of above-mentioned this invention is explained below. 

[0040] 

(Ink jet recording device using heat energy) 

First, one example of the head configuration which is the principal part using heat energy of an 
ink jet recording device is shown in drawing 1 and drawing 2 . Drawing 1 is the sectional view of a 
head 13 along ink passage, and drawing 2 R> 2 is a cutting plane Fig. in the A-B line of drawing 
1 . A head 13 pastes up the glass and the ceramic which have the passage (nozzle) 14 which lets 
ink pass, silicon or a plastic sheet, and the heater element substrate 15, and is obtained. The 
heater element substrate 15 consists of a substrate 20 formed with the good ingredient of heat 
dissipation nature, such as the accumulation layer 19 formed with the exoergic resistor layer 18 
formed from refractory materials, such as the electrode 17-1 formed with the protective layer 16 
formed with silicon oxide, silicon nitride, carbonization silicon, etc., aluminum, gold, an aluminum- 
copper alloy, etc. and 17-2, HfB2 and TaN, and TaAl, thermal oxidation silicon, an aluminum 
oxide, etc., silicon, aluminum and alumimium nitride 
[0041] 

If a pulse— like electrical signal is impressed to the electrode 17—1 of the above-mentioned head 
13, and 17-2, the field shown by n of the heater element substrate 15 will generate heat quickly, 
and air bubbles are generated in the ink 21 which is in contact with this front face, by that 
pressure, a meniscus 23 lets a projection pass, ink 21 lets the nozzle 14 of a head pass, and it 
becomes the ink globule 24 from discharge and the regurgitation orifice 22, and to a recorded 
material 25, is it Mukai and will fly. The external view of one example of the multi-head which put 
in order many heads shown in drawing 1 is shown in drawing 3 . This multi-head pastes up the 
same exoergic head 28 as the glass plate 27 which has the multi-nozzle 26, and the thing 
explained to drawing 1 , and is made. 
[0042] 

One example of the ink jet recording device which included this head in drawing 4 is shown. In 
drawing 4 ,61 is a blade as a wiping member, maintenance immobilization is carried out by the 
blade attachment component, and the end makes the gestalt of a cantilever. A blade 61 is held 
with the gestalt which it has been arranged in the location contiguous to the record section by 
the recording head 65, and was projected in the moving trucking of a recording head 65 in this 
example. 
[0043] 

62 is the cap of protrusion **** of a recording head 65, it is arranged at the home position which 
adjoins a blade 61, moves in the direction perpendicular to the migration direction of a recording 
head 65, contacts an ink delivery side, and is equipped with the configuration which performs 
capping. Furthermore, 63 is an ink absorber which adjoins a blade 61 and is formed, and is held 
like a blade 61 with the gestalt projected in the moving trucking of a recording head 65. The 
regurgitation recovery section 64 is constituted by the above-mentioned blade 61, cap 62, and 
the ink absorber 63, and removal of moisture, dust, etc. is performed to a delivery side by a blade 
61 and the ink absorber 63. 
[0044] 

The recording head which records on the recorded material which counters the delivery side 
which 65 has a regurgitation energy generation means and allotted the delivery by breathing out 
ink, and 66 are the carriage for carrying a recording head 65 and moving a recording head 65. 
Carriage 66 engaged with the guide shaft 67 possible [ sliding ], and has connected a part of 
carriage 66 with ** RUTO 69 driven by the motor 68 (un-illustrating). Thereby, carriage 66 
becomes movable [ in alignment with the guide shaft 67 ], and becomes movable [ the record 
section by the recording head 65, and its adjoining field ]. 
[0045] 

A paper supplying part for 51 to insert a recorded material and 52 are paper feed rollers driven 



by the non-illustrated motor. A recorded material is fed to the location which counters with the 
delivery side of a recording head 65 by these configurations, and paper is delivered to the 
delivery unit which arranged the delivery roller 53 as record advances. In case a recording head 
65 carries out record termination and returns to a home position in the above configuration, 
although the cap 62 of the regurgitation recovery section 64 is evacuated from the moving 
trucking of a recording head 65, the blade 61 is projected in moving trucking. Consequently, 
wiping of the delivery of a recording head 65 is carried out. 
[0046] 

In addition, when cap 62 performs capping in contact with the regurgitation side of a recording 
head 65, cap 62 moves so that it may project in the moving trucking of a recording head. **** 
and the cap 62 which a recording head 65 moves to a recording start location from a home 
position, and a blade 61 are in the same location as the location at the time of the above- 
mentioned wiping. Consequently, also in this migration, wiping of the delivery side of a recording 
head 65 is carried out. Migration at the home position of an above-mentioned recording head 
moves to the home position which adjoined the record section at the predetermined spacing, not 
only the time of record termination and regurgitation recovery but while moving in a record 
section for record of a recording head, and the above-mentioned wiping is performed with this 
migration. 
[0047] 

Drawing 5 is drawing showing one example of the ink cartridge which held the ink supplied to a 
recording head through ink feed zone material, for example, a tube. 40 is the ink hold section 
which contained the ink for supply, for example, an ink bag, and the plug 42 made of rubber is 
formed at the tip here. By inserting a needle (unHllustrating) in this plug 42, supply of the ink in 
the ink bag 40 on a head is enabled. 44 is an ink absorber which receives waste ink. That in 
which the liquid-facing surface with ink is formed with polyolefine, especially polyethylene as the 
ink hold section is desirable. 
[0048] 

It is used suitable not only for that from which the head and the ink cartridge became another 
object as mentioned above but the thing with which they as show drawing 6 were united as an 
ink jet recording apparatus used by this invention. In drawing 6 , 70 is a record unit, the ink hold 
section which held ink into this, for example, an ink absorber, is contained, and the ink in this ink 
absorber has composition breathed out as an ink droplet from the head section 71 which has two 
or more orifices. It is desirable for this invention to use polyurethane as an ingredient of an ink 
absorber. Moreover, structure which is the ink bag with which the ink hold section taught the 
spring etc. to the interior not using the ink absorber is sufficient. 72 is atmospheric-air free 
passage opening for making atmospheric air open the interior of a cartridge for free passage. 
This record unit 70 is changed and used for the recording head 65 shown in drawing 4 , and 
attachment and detachment of it are attained to carriage 66. 
[0049] 

(Ink jet recording device using mechanical energy) 

Next, it can have ink which fills the perimeter of the nozzle formation substrate which has two or 
more nozzles, the pressure generating component which consists of piezoelectric material which 
counters a nozzle and is arranged, and an electrical conducting material, and this pressure 
generating component as one with a desirable ink jet recording device using mechanical energy, 
the variation rate of the pressure generating component can be carried out with applied voltage, 
and the on-demand ink jet recording head which makes the small drop of ink breathe out from a 
nozzle can be mentioned. One example of the configuration of the recording head which is the 
principal part of the recording device is shown in drawing 7 . 
[0050] 

It is joined to the ink passage 80 which was open for free passage in the ink room (un- 
illustrating), the orifice plate 81 for carrying out the regurgitation of the ink droplet of the desired 
volume, the diaphragm 82 which makes a direct pressure act on ink, and this diaphragm 82, and 
the head consists of a piezoelectric device 83 displaced with an electrical signal, and a substrate 
84 for carrying out directions immobilization of an orifice plate 81, the diaphragm 82, etc. 



[0051] 

In drawing 7 t the ink passage 80 is formed with a photopolymer etc., a delivery 85 is formed by 
punching according [ an orifice plate 81 ] metals, such as stainless steel and nickel, to 
electrocasting or press working of sheet metal etc., a diaphragm 82 is formed with a metal film, 
high elasticity resin films, etc., such as stainless steel, nickel, and titanium, and a piezoelectric 
device 83 is formed with dielectric materials, such as barium titanate and PZT. The recording 
head of the above configurations gives a pulse-like electrical potential difference to a 
piezoelectric device 83, generates distortion stress, and is made to transform the diaphragm 82 
with which the energy was joined to the piezoelectric device 83, and it operates so that it may 
record by pressurizing the ink in the ink passage 80 perpendicularly, and breathing out an ink 
droplet (un-illustrating) from the delivery 85 of an orifice plate 81. Such a recording head is used 
including in the same ink jet recording device as what was shown in drawing 4 . Actuation of the 
details of an ink jet recording device is not performed like point **, and does not interfere. 
[Example] 
[0052] 

Hereafter, this invention is explained to a detail based on an example. This invention is not 
limited to these examples. In addition, there are mass criteria among a sentence with the 
"section" and "%." 
<Yellow (Y) ink> 
[Example Y-1] 

(Production of the macromolecule dispersant A) 

Composition of the ABC triblock copolymer which consists of a hydrophobic block and two 
hydrophilic blocks: After carrying out the nitrogen purge of the inside of the glassware furnished 
with the Mikata stopper cock, it heated at 250 degrees C under nitrogen-gas-atmosphere mind, 
and the water of adsorption was removed. After returning a system to a room temperature, 2- 
(n-OKUTADEKANOKISHI) ethyl-vinyl-ether 12 millimol as a hydrophobic monomer, ethyl- 
acetate 16 millimol, and toluene 11cm3 were added, ethylaluminiumsesquichloride 0.2 millimol was 
added in the place where whenever [ system internal temperature ] amounted to 0 degree C, the 
polymerization was started, and A component of an ABC triblock copolymer was compounded. 
[0053] 

After using the molecular sieve column chromatography (GPC) for time sharing, carrying out 
monitoring of the molecular weight to it and completing the polymerization of A component, 
subsequently 2-(2-(2-(2~methoxyethoxy) ethoxy) ethoxy) ethoxy vinyl ether (B component) 24 
millimol as a hydrophilic monomer was added, and the polymerization was continued. 6-(2- 
BINIROKISHI ethoxy) hexano [KKU as a hydrophilic-property monomer after carrying out 
monitoring of the molecular weight by GPC similarly and completing the polymerization of B 
component — it compounded by adding vinyl monomer 12 millimol which esterified the 
carboxylic-acid section [ being acid (C component) ] by the ethyl group. It was made to 
hydrolyze with a sodium hydroxide / methanol solution, and the carboxyl group which a halt of a 
polymerization reaction added the ammonia / methanol solution of 0.3 mass % in the system, 
performed it, and was made to esterify was changed to the carboxylic-acid mold. 
Dichloromethane was added and diluted in the mixed solution which finished the reaction, by the 
0.6-N solution of hydrochloric acid, 3 times, subsequently distilled water washed 3 times, the 
vacuum drying of what condensed and hardened by drying by the evaporator was carried out, 
and the ABC triblock copolymer (macromolecule dispersant A) was obtained. It carried out to 
identification of a compound using NMR and GPC (Mn=3.7x104, Mn/Mw=1.2). In addition, when 
asked for the obtained soluble parameter of the hydrophobic block A section of a giant-molecule 
dispersant, and the hydrophilic block BC section, respectively, it was 17.5(J/cm3) 1/2, and 19.8 
(J/cm3) 1/2. 
[0054] 

(Production of the color-material dispersing element Y-1) 

C. It stirred well so that the 1 .0 sections of L pigment yellow 3 and the acetone 99.0 section 
were mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding this 
mixed solution in the solution which dissolved the 1.0 sections of the above-mentioned 



macromolecule dispersant A in the acetone 99.0 section and mixing, the water 10.0 section was 
added. Then, the acetone was removed by the rotary evaporator and the color-material 
dispersing element Y-1 was obtained. Although the gas chromatography analyzed the 
concentration of the acetone in the obtained color-material dispersing element, it was the result 
of judging that it is not detected and does not remain in a color-material dispersing element. 
[0055] 

(Production of ink Y-1) 

- The above-mentioned color-material dispersing element Y-1 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.2% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 28.0 sections 
[0056] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:5,800 and was aluminium compoundrmacromolecule 
dispersant =1:90. 
[0057] 

[Example Y-2] 

(Production of the color-material dispersing element Y-2) 

Except having changed the color material of an example Y-1 into the CI. pigment yellow 74, the 
color-material dispersing element Y-2 was completely obtained like the example Y-1. Although 
the gas chromatography analyzed the concentration of the acetone in the obtained color- 
material dispersing element, it was the result of judging that it is not detected and does not 
remain in a color-material dispersing element. 
[0058] 

(Production of ink Y-2) 

- The above-mentioned color-material dispersing element Y-2 The 50.0 sections 

- Triethylene glycol The 1 0.0 sections 

- Tripropylene glycol The 10.0 sections 

- 5.0% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 0.3 sections 

- Ion exchange water The 28.7 sections 
[0059] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:230 and was aluminium compound:macromolecule 
dispersant =1:290. 
[0060] 

[Example Y-3] 

(Production of the color-material dispersing element Y-3) 

Except having changed the color material of an example Y-1 into the C.I. pigment yellow 93, the 
color-material dispersing element Y-3 was completely obtained like the example Y-1. Although 
the gas chromatography analyzed the concentration of the acetone in the obtained color- 
material dispersing element, it was the result of judging that it is not detected and does not 
remain in a color-material dispersing element. 
[0061] 

(Production of ink Y-3) 

- The above-mentioned color-material dispersing element Y-3 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 



- 0.05% calcium chloride water solution The 0.5 sections 

- 0.01% aluminum-hydroxide water solution The 4.0 sections 

- Ion exchange water The 25.5 sections 
[0062] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compoundrmacromolecule dispersant =1:46,000 and was aluminium compound:macromolecule 
dispersant =1:22. 
[0063] 

[Example Y-4] 

(Production of the color-material dispersing element Y-4) 

Except having changed the color material of an example Y-1 into the CI. pigment yellow 95, the 
color-material dispersing element Y-4 was completely obtained like the example Y-1. Although 
the gas chromatography analyzed the concentration of the acetone in the obtained color- 
material dispersing element, it was the result of judging that it is not detected and does not 
remain in a color-material dispersing element. 
[0064] 

(Production of ink Y-4) 

- The above-mentioned color-material dispersing element Y-4 The 30.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.05% calcium chloride water solution The 0.3 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 48.7 sections 
[0065] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:46,000 and was aluminium compound:macromolecule 
dispersant =1:53. 
[0066] 

[Example Y-5] 

(Production of the color-material dispersing element Y-5) 

C. It stirred well so that the 1.0 sections of I. pigment yellow 109 and the acetone 99.0 section 
were mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding and 
mixing in the solution which dissolved the macromolecule dispersant A0.1 section which used 
this mixed solution for the acetone 99.9 section in the example Y-1, the water 10.0 section was 
added. Then, the acetone was removed by the rotary evaporator and the color-material 
dispersing element Y-5 was obtained. Although the gas chromatography analyzed the 
concentration of the acetone in the obtained color-material dispersing element, it was the result 
of judging that it is not detected and does not remain in a color-material dispersing element. 
[0067] 

(Production of ink Y-5) 

- The above-mentioned color-material dispersing element Y-5 The 60.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.1% calcium nitrate water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 0.5 sections 

- Ion exchange water The 18.5 sections 
[0068] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 



lime compound:macromolecule dispersant =1:2,200 and was aluminium compound:macromolecule 

dispersant =1:23. 

[0069] 

[Example Y-6] 

(Production of the color-material dispersing element Y-6) 

C. It stirred well so that the 0.5 sections of I. pigment yellow 151 and the acetone 99.5 section 
were mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding and 
mixing in the solution which dissolved the 1.0 sections of the macromolecule dispersant A which 
used this mixed solution for the acetone 99.0 section in the example Y-1, the water 5.0 section 
was added. Then, the acetone was removed by the rotary evaporator and the color^material 
dispersing element Y-6 was obtained. Although the gas chromatography analyzed the 
concentration of the acetone in the obtained color-material dispersing element, it was the result 
of judging that it is not detected and does not remain in a color-material dispersing element. 
[0070] 

(Production of ink Y-6) 

- The above-mentioned color-material dispersing element Y-6 The 65.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 1.0% magnesium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 13.0 sections 
[0071] 

The above component was mixed, it stirred enough and target ink was obtained. When the 
magnesium compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the 
mole ratio of an aluminium compound and a macromolecule dispersant were measured, 
respectively, it was magnesium compound:macromolecule dispersant =1:3,900 and was aluminium 
compound:macromolecule dispersant =1:210. 
[0072] 

[Example Y-7] 

(Production of the color-material dispersing element Y— 7) 

Except having changed the color material of an example Y-1 into the C.I. pigment yellow 128, the 
color-material dispersing element Y-7 was completely obtained like the example Y-1. Although 
the gas chromatography analyzed the concentration of the acetone in the obtained color- 
material dispersing element, it was the result of judging that it is not detected and does not 
remain in a color-material dispersing element. 
[0073] 

(Production of ink Y-7) 

- The above-mentioned color-material dispersing element Y-7 The 25.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 1 0.0 sections 

- 0.05% calcium-oxide water solution The 2.0 sections 

- 0.1% magnesium nitrate water solution The 1.0 sections 

- 0.01% aluminum-oxide water solution The 0.5 sections 

- Ion exchange water The 51.5 sections 
[0074] 

The above component was mixed, it stirred enough and target ink was obtained. When the sum 
total of the lime compound in the obtained ink and a magnesium compound, the mass ratio of a 
macromolecule dispersant, and the mole ratio of an aluminium compound and a macromolecule 
dispersant were measured, respectively, it was lime compound + magnesium 
compound:macromolecule dispersant =1:2,400, and was aluminium compound:macromolecule 
dispersant =1:55. 
[0075] 

[Example Y-8] 

(Production of the macromolecule dispersant B) 



AB which consists of a hydrophobic block and a hydrophilic block — a jib — composition [ of a 
lock copolymer ]: — after carrying out the nitrogen purge of the inside of the glassware 
furnished with the Mikata stopper cock, it heated at 250 degrees C under nitrogen-gas- 
atmosphere mind, and the water of adsorption was removed, the place where 2-deca NOKISHI 
ethyl-vinyl-ether 12 millimol as a hydrophobic monomer, ethyl-acetate 16 millimol, 1-iso butoxy 
ethyl acetate 0.1 millimol, and toluene 11cm3 were added at, and whenever [ system internal 
temperature ] amounted to 0 degree C after returning a system to a room temperature — 
ethylaluminiumsesquichloride 0.2 millimol — adding — a polymerization — starting — AB — a jib 

- A component of a lock copolymer was compounded. 
[0076] 

After using the molecular sieve column chromatography (GPC) for time sharing, carrying out 
monitoring of the molecular weight to it and completing the polymerization of A component, it 
compounded by adding vinyl monomer 12 millimol which subsequently esterified the carboxylic- 
acid section of 4-(2-BINIROKISHI ethoxy) benzoic acid (B component) as a hydrophilic monomer 
by the ethyl group. It was made to hydrolyze with a sodium hydroxide / methanol solution, and 
the carboxyl group which a halt of a polymerization reaction added 0.3% of ammonia / methanol 
solution in the system, performed it, and was made to esterify was changed to the carboxylic- 
acid mold, after — an example Y-1 — the same — carrying out — AB — a jib — the lock 
copolymer (macromolecule dispersant B) was obtained. It carried out to identification of a 
compound using NMR and GPC (Mn=3.5x104, Mn/Mw=1.2). In addition, when asked for the 
obtained soluble parameter of the hydrophobic block A section of a giant-molecule dispersant, 
and the hydrophilic block B section, respectively, it was 17.8(J/cm3) 1/2, and 24.9(J/cm3) 1/2. 
[0077] 

(Production of the color-material dispersing element Y-8) 

C. It stirred well so that the 1.0 sections of I. pigment yellow 138 and the acetone 99.0 section 
were mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding this 
mixed solution in the solution which dissolved the 1.0 sections of the above-mentioned 
macromolecule dispersant B in the acetone 99.0 section and mixing, the water 10.0 section was 
added. Then, the acetone was removed by the rotary evaporator and the color-material 
dispersing element Y-8 was obtained. Although the gas chromatography analyzed the 
concentration of the acetone in the obtained color— material dispersing element, it was the result 
of judging that it is not detected and does not remain in a color-material dispersing element. 
[0078] 

(Production of ink Y-8) 

- The above-mentioned color-material dispersing element Y-8 The 40.0 sections 

- Glycerol The 5.0 sections 

- Diethylene glycol The 10.0 sections 

- 0.2% calcium chloride water solution The 1.0 sections 

- 0.2% aluminum chloride water solution The 1.0 sections 

- Ion exchange water The 43.0 sections 
[0079] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:4,600 and was aluminium compound:macromolecule 
dispersant =1:6. 
[0080] 

[Example Y-9] 

(Production of the macromolecule dispersant C) 

AB which consists of a hydrophobic block and a hydrophilic block — a jib — composition [ of a 
lock copolymer ]: — after carrying out the nitrogen purge of the inside of the glassware 
furnished with the Mikata stopper cock, under nitrogen-gas-atmosphere mind, it heated at 250 
degrees C and the water of adsorption was removed, the place where isobutyl vinyl ether 12 
millimol as a hydrophobic monomer, ethyl-acetate 16 millimol, 1-iso butoxy ethyl acetate 0.1 



millimol, and toluene 11cm3 were added at, and whenever [ system internal temperature ] 
amounted to 0 degree C after returning a system to a room temperature — 

ethylaluminiumsesquichloride 0.2 millimol — adding — a polymerization — starting — AB — a jib 

- A blocks of a lock copolymer were compounded. 
[0081] 

After using the molecular sieve column chromatography (GPC) for time sharing, carrying out 
monitoring of the molecular weight to it and completing an A-block polymerization, it 
compounded by adding vinyl monomer 12 millimol which silanized the hydroxyl group of 2- 
hydroxyethyl vinyl ether (B blocks) as a hydrophilic monomer by trimethylchlorosilane. A halt of a 
polymerization reaction was performed by having added 0.3% of ammonia / methanol solution in 
the system, and hydrolysis of the hydroxyl group which silanized by trimethylchlorosilane was 
performed by adding water, the vacuum drying of what added and diluted dichloromethane in the 
mixed solution which finished the reaction, subsequently washed 3 times with distilled water 3 
times by the 0.6-N solution of hydrochloric acid, and condensed and hardened by drying by the 
evaporator is carried out — making — AB — a jib — the lock copolymer (macromolecule 
dispersant C) was obtained. It carried out to identification of a compound using NMR and GPC 
(Mn=3.7x104, Mn/Mw=1.3). In addition, when asked for the soluble parameter of the hydrophobic 
block (A blocks) of the obtained giant-molecule dispersant, and a hydrophilic block (B blocks), 
respectively, it was 17.1(J/cm3) 1/2, and 29.0(J/cm3) 1/2. 
[0082] 

(Production of the color-material dispersing element Y-9) 

C. It stirred well so that the 1.0 sections of I. pigment yellow 120 and the acetone 99.0 section 
were mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding this 
mixed solution in the solution which dissolved the 1.0 sections of the above-mentioned 
macromolecule dispersant C in the acetone 99.0 section and mixing, the water 10.0 section was 
added. Then, the acetone was removed by the rotary evaporator and the color-material 
dispersing element Y-9 was obtained. Although the gas chromatography analyzed the 
concentration of the acetone in the obtained color-material dispersing element, it was the result 
of judging that it is not detected and does not remain in a color-material dispersing element. 
[0083] 

(Production of ink Y-9) 

- The above-mentioned color-material dispersing element Y-9 The 60.0 sections 

- Glycerol The 11.0 sections 

- Ethylene glycol The 9.0 sections 

- 0.02% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum chloride water solution The 0.2 sections 

- Ion exchange water The 18.8 sections 
[0084] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compoundimacromolecule dispersant =1:69,000 and was aluminium compound:macromolecule 
dispersant =1:900. 
[0085] 

[Example Y-10] 

(Production of the color-material dispersing element Y-10) 

Except having changed the color material of an example Y-1 into the CI. pigment yellow 175, the 
color-material dispersing element Y-10 was completely obtained like the example Y-1. Although 
the gas chromatography analyzed the concentration of the acetone in the obtained color- 
material dispersing element, it was the result of judging that it is not detected and does not 
remain in a color-material dispersing element. 
[0086] 

(Production of ink Y-10) 

- The above-mentioned color-material dispersing element Y-10 The 50.0 sections 



- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.2% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 28.0 sections 
[0087] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:5,800 and was aluminium compoundimacromolecule 
dispersant =1:90. 
[0088] 

[Example Y-11] 

(Production of the color-material dispersing element Y-11) 

Except having changed the color material of an example Y-1 into the C.I. pigment yellow 183, the 
color-material dispersing element Y-11 was completely obtained like the example Y-1. Although 
the gas chromatography analyzed the concentration of the acetone in the obtained color- 
material dispersing element, it was the result of judging that it is not detected and does not 
remain in a color-material dispersing element. 
[0089] 

(Production of ink Y-1 1) 

- The above-mentioned color-material dispersing element Y-1 1 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.2% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 28.0 sections 
[0090] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:5,800 and was aluminium compound:macromolecule 
dispersant =1:90. 
[0091] 

[Example Y-1 2] 

(Production of the color-material dispersing element Y-1 2) 

Except having changed the color material of an example Y-1 into the C.I. pigment yellow 184, the 
color-material dispersing element Y-1 2 was completely obtained like the example Y-1. Although 
the gas chromatography analyzed the concentration of the acetone in the obtained color- 
material dispersing element, it was the result of judging that it is not detected and does not 
remain in a color-material dispersing element. 
[0092] 

(Production of ink Y-1 2) 

- The above-mentioned color-material dispersing element Y-1 2 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.2% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 28.0 sections 
[0093] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:5,800 and was aluminium compound:macromolecule 



dispersant =1:90. 
[0094] 

[The example Y-1 of a comparison] 

(Production of the color-material dispersing element Y-1 3) 

The color-material dispersing element Y-1 3 was obtained like the example Y-1 except having 
used the CI. pigment yellow 74 used in the example Y-2, and having used the styrene-maleic- 
acid random copolymer (number average molecular weight 10,000) as a giant-molecule 
dispersant. 
[0095] 

(Production of ink Y-1 3) 

- The above-mentioned color-material dispersing element Y-1 3 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.2% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 28.0 sections 

The above component was mixed, it stirred enough and ink was obtained. 
[0096] 

[The example Y-2 of a comparison] 

(Production of the color-material dispersing element Y-1 4) 

The color-material dispersing element Y-1 4 was obtained like the example Y-1 except having 
used the C.I. pigment yellow 74 used in the example Y-2, and having used the n-butyl 
methacrylate-methacrylic-acid block copolymer (number average molecular weight 10,000) as a 
giant-molecule dispersant 
[0097] 

(Production of ink Y-1 4) 

- The above-mentioned color-material dispersing element Y-1 4 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- Ion exchange water The 30.0 sections 

The above component was mixed, it stirred enough and ink was obtained. 
[0098] 

[The example Y-3 of a comparison] 

(Production of the color-material dispersing element Y-1 5) 

The color-material dispersing element Y-1 5 was obtained like the example Y-1 except having 
used the C.I. pigment yellow 120 used in the example Y-9, and having used the polyoxyethylene 
hexadecyl ether (HLB12.9) as a dispersant. 
[0099] 

(Production of ink Y-1 5) 

- The above-mentioned color-material dispersing element Y-1 5 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- Ion exchange water The 30.0 sections 

The above component was mixed, it stirred enough and ink was obtained. 
[0100] 

[The example Y-4 of a comparison] 

(Production of ink Y-1 6) 

**C. I. acid yellow 79 The 5.0 sections 

- Tripropylene glycol The 20.0 sections 

- Ion exchange water The 75.0 sections 

The above component was mixed, it stirred enough and ink was obtained. 

[0101] 

(Evaluation) 

By giving the heat energy [ ink / the ink of example Y-1 -12, and / of example Y-of 



comparison1-4 ] according to a record signal to ink, it carried in ink jet recording device BJF- 
660 (Canon make) which has the on-demand mold multi-recording head which makes ink breathe 
out, respectively, and printed to glossy paper SP 101 (Canon make), and the publication was 
evaluated to Table 1. Consequently, as indicated to Table 1, any ink of an example had good 
regurgitation stability compared with the ink of the example of a comparison, and the result with 
good image grace and robustness was obtained. 
[0102] 



1 









mm*®* 2 








© 


© 


O 


O 


mmmY-2 


© 


© 


O 


O 


rnmwY-3 


© 


© 


O 


o ; 


mmmY-4 


© 


© 


O 


o 


mmmY-5 


© 


© 


o 


o 


mmmY-6 


© 


© 


o 


o 


mmmY-7 


© 


© 


o 


o 


mmmY-8 


o 


© 


o 


o 


mmmY-9 


o 


o 


o 


o 


mmmY-io 


© 


© 


o 


O j 


mmmY-ii 


© 


© 


o 


o 


!M#|Y-12 


© 


© 


o 


o 


it^JY-l 


X 


X 


A 


A 


itWJY-2 


A 


A 


A 


O 


J«0»JY-3 


X 


X 


A 


A 


it^JY-4 


o 


O 


X 


X 



[0103] 

*1: Regurgitation property 

After having printed the solid image 100% under the environment where humidity is 10%, at 5 



degrees C after keeping each ink for one month at 60 degrees C, and stopping for 1 minute, the 

following valuation basis estimated the image which printed the solid image 100% again. 

O : there is no white stripe and it is printed normally. 

O A white stripe is slightly seen by the part of the beginning of :printing. 

**: A white stripe is seen by the whole image. 

x: An image is hardly printed. 

[0104] 

*2: Image property 

After keeping each ink for one month at 60 degrees C f the following valuation basis estimated 
the image which printed and printed the grid pattern of 25mm spacing under the environment 
where humidity is 10%, at 5 degrees C. 

O : the grid pattern is normally printed at intervals of 25mm, without completely confusing 
printing, even if it observes under a microscope. 

O : the grid pattern is printed by 25mm spacing, although turbulence of printing will be seen by 
the part if it observes under a microscope. 

**: Also with the naked eye, turbulence of printing was seen by the part and a part of grid 
pattern has shifted from 25mm spacing. 

x: Turbulence of printing was seen on the whole with the naked eye, and the whole grid pattern 

has shifted from 25mm spacing. 

[0105] 

*3: Lightfastness 

The reflection density of the image after irradiating a xenon lamp for 100 hours at a printing 

object was measured, and it considered as the waterproof scale in quest of the survival rate of 

the reflection density radiationproofing test before and after a radiationproofing test The 

valuation basis was carried out as follows. 

O : the survival rate of image concentration is 95% or more. 

**: The survival rate of image concentration is less than 95% 90% or more. 

x: The survival rate of image concentration is less than 90%. 

[0106] 

*4: Water resisting property 

The printing object was stood still in tap water for 5 minutes after 12-hour or more neglect from 

printing, the reflection density of the image after drying water was measured, and it considered 

as the waterproof scale in quest of the survival rate of the reflection density waterproof trial 

before and after a waterproof trial. The valuation basis was carried out as follows. 

O : the survival rate of image concentration is 90% or more. 

**: The survival rate of image concentration is less than 90% 80% or more. 

x: The survival rate of image concentration is less than 80%. 

[0107] 

<Black (Bk) ink> 

About the macromolecule dispersant, the same macromolecule dispersant was used with having 
used for yellow ink. 
[Example Bk-1] 

(Production of color-material dispersing element Bk-1) 

C. It stirred well so that the 1.0 sections of I. pigment black 7 and the acetone 99.0 section were 
mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding this mixed 
solution in the solution which dissolved the 1.0 sections of said macromolecule dispersant A in 
the acetone 99.0 section and mixing, the water 10.0 section was added. Then, the acetone was 
removed by the rotary evaporator and color-material dispersing element Bk-1 was obtained. 
Although the gas chromatography analyzed the concentration of the acetone in the obtained 
color-material dispersing element, it was the result of judging that it is not detected and does 
not remain in a color-material dispersing element. 
[0108] 

(Production of ink Bk-1) 

- Above-mentioned color-material dispersing element Bk-1 The 50.0 sections 



- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.2% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 28.0 sections 
[0109] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:5,800 and was aluminium compoundrmacromolecule 
dispersant =1:90. 
[0110] 

[Example Bk-2] 

(Production of color-material dispersing element Bk-2) 

Except having changed the color material of example Bk-1 into the C.I. pigment black 1, color- 
material dispersing element Bk-2 were completely obtained like example Bk-1. Although the gas 
chromatography analyzed the concentration of the acetone in the obtained color-material 
dispersing element, it was the result of judging that it is not detected and does not remain in a 
color-material dispersing element. 
[0111] 

(Production of ink Bk-2) 

- Above-mentioned color-material dispersing element Bk-2 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 5.0% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 0.3 sections 

- Ion exchange water The 28.7 sections 
[0112] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:230 and was aluminium compound:macromolecule 
dispersant =1:290. 
[0113] 

[Example Bk-3] 

(Production of color-material dispersing element Bk-3) 

Except having changed the color material of example Bk-1 into the C.I. pigment black 10, color- 
material dispersing element Bk-3 were completely obtained like example Bk-1. Although the gas 
chromatography analyzed the concentration of the acetone in the obtained color-material 
dispersing element, it was the result of judging that it is not detected and does not remain in a 
color-material dispersing element. 
[0114] 

(Production of ink Bk-3) 

- Above-mentioned color-material dispersing element Bk-3 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.05% calcium chloride water solution The 0.5 sections 

- 0.01% aluminum-hydroxide water solution The 4.0 sections 

- Ion exchange water The 25.5 sections 
[0115] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:46,000 and was aluminium compound:macromolecule 



dispersant =1:22. 
[0116] 

[Example Bk-4] 

(Production of color-material dispersing element Bk-4) 

C. It stirred well so that the 0.05 sections and the acetone 99.0 section might be mixed, the 0.95 
sections of I. pigment black 1 and the C.L pigment yellow 154 might be warmed at 40 degrees C 
and it might mix to homogeneity. After adding this mixed solution in the solution which dissolved 
the 1.0 sections of said macromolecule dispersant A in the acetone 99.0 section and mixing, the 
water 10.0 section was added. Then, the acetone was removed by the rotary evaporator and 
color-material dispersing element Bk-4 were obtained. Although the gas chromatography 
analyzed the concentration of the acetone in the obtained color-material dispersing element, it 
was the result of judging that it is not detected and does not remain in a color-material 
dispersing element. 
[0117] 

(Production of ink Bk-4) 

- Above-mentioned color-material dispersing element Bk-4 The 30.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.05% calcium chloride water solution The 0.3 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 48.7 sections 
[0118] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:46,000 and was aluminium compound:macromolecule 
dispersant =1:53. 
[0119] 

[Example Bk-5] 

(Production of color-material dispersing element Bk-5) 

C. It stirred well so that the 1.0 sections of I. pigment black 31 and the acetone 99.0 section 
were mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding and 
mixing in the solution which dissolved the macromolecule dispersant A0.1 section which used 
this mixed solution for the acetone 99.9 section by example Bk-1, the water 10.0 section was 
added. Then, the acetone was removed by the rotary evaporator and color-material dispersing 
element Bk-5 were obtained. Although the gas chromatography analyzed the concentration of 
the acetone in the obtained color-material dispersing element, it was the result of judging that it 
is not detected and does not remain in a color-material dispersing element. 
[0120] 

(Production of ink Bk-5) 

- Above-mentioned color-material dispersing element Bk-5 The 60.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.1% calcium nitrate water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 0.5 sections 

- Ion exchange water The 18.5 sections 
[0121] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:2,200 and was aluminium compound:macromolecule 
dispersant =1:23. 
[0122] 

[Example Bk-6] 



(Production of color-material dispersing element Bk-6) 

C. It stirred well so that the 0.5 sections of L pigment black 32 and the acetone 99.5 section 
were mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding and 
mixing in the solution which dissolved the 1.0 sections of the macromolecule dispersant A which 
used this mixed solution for the acetone 99.0 section by example Bk-1, the water 5.0 section 
was added. Then, the acetone was removed by the rotary evaporator and color-material 
dispersing element Bk-6 were obtained. Although the gas chromatography analyzed the 
concentration of the acetone in the obtained color-material dispersing element, it was the result 
of judging that it is not detected and does not remain in a color-material dispersing element. 
[0123] 

(Production of ink Bk-6) 

- Above-mentioned color-material dispersing element Bk-6 The 65.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 1.0% magnesium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 13.0 sections 
[0124] 

The above component was mixed, it stirred enough and target ink was obtained. When the 
magnesium compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the 
mole ratio of an aluminium compound and a macromolecule dispersant were measured, 
respectively, it was magnesium compound:macromolecule dispersant =1:3,900 and was aluminium 
compound:macromolecule dispersant =1:210. 
[0125] 

[Example Bk-7] 
(Production of ink Bk-7) 

- Above-mentioned color-material dispersing element Bk-3 The 25.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.05% calcium-oxide water solution The 2.0 sections 

- 0.1% magnesium nitrate water solution The 1.0 sections 

- 0.01% aluminum-oxide water solution The 0.5 sections 

- Ion exchange water The 51.5 sections 
[0126] 

The above component was mixed, it stirred enough and target ink was obtained. When the sum 
total of the lime compound in the obtained ink and a magnesium compound, the mass ratio of a 
macromolecule dispersant, and the mole ratio of an aluminium compound and a macromolecule 
dispersant were measured, respectively, it was lime compound + magnesium 
compound:macromolecule dispersant =1:2,400, and was aluminium compound:macromolecule 
dispersant =1:55. 
[0127] 

[Example Bk-8] 

(Production of color-material dispersing element Bk-7) 

C. It stirred well so that the 1.0 sections of I. pigment black 1 and the acetone 99.0 section were 
mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding this mixed 
solution in the solution which dissolved the 1.0 sections of said macromolecule dispersant B in 
the acetone 99.0 section and mixing, the water 10.0 section was added. Then, the acetone was 
removed by the rotary evaporator and color-material dispersing element Bk-7 were obtained. 
Although the gas chromatography analyzed the concentration of the acetone in the obtained 
color-material dispersing element, it was the result of judging that it is not detected and does 
not remain in a color-material dispersing element. 
[0128] 

(Production of ink Bk-8) 

- Above-mentioned color-material dispersing element Bk-7 The 40.0 sections 



- Glycerol The 5.0 sections 

- Diethylene glycol The 10.0 sections 

- 0.2% calcium chloride water solution The 1.0 sections 

- 0.2% aluminum chloride water solution The 1.0 sections 

- Ion exchange water The 43.0 sections 
[0129] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:4,600 and was aluminium compound:macromolecule 
dispersant =1:6. 
[0130] 

[Example Bk-9] 

(Production of color-material dispersing element Bk-8) 

C. It stirred well so that the 1.0 sections of I. pigment black 7 and the acetone 99.0 section were 
mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding this mixed 
solution in the solution which dissolved the 1.0 sections of said macromolecule dispersant C in 
the acetone 99.0 section and mixing, the water 10.0 section was added. Then, the acetone was 
removed by the rotary evaporator and color-material dispersing element Bk-8 were obtained. 
Although the gas chromatography analyzed the concentration of the acetone in the obtained 
color-material dispersing element, it was the result of judging that it is not detected and does 
not remain in a color-material dispersing element. 
[0131] 

(Production of ink Bk-9) 

- Above-mentioned color-material dispersing element Bk-8 The 60.0 sections 

- Glycerol The 11.0 sections 

- Ethylene glycol The 9.0 sections 

- 0.02% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum chloride water solution The 0.2 sections 

- Ion exchange water The 18.8 sections 
[0132] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:69,000 and was aluminium compound:macromolecule 
dispersant =1:900. 
[0133] 

[Example Bk-of comparison 1] 

(Production of color-material dispersing element Bk-9) 

Color-material dispersing element Bk-9 were obtained like example Bk-1 except having used the 
C.I. pigment black 7 used by example Bk-1, and having used the styrene-maleic-acid random 
copolymer (number average molecular weight 10,000) as a giant-molecule dispersant 
[0134] 

(Production of ink Bk-10) 

- Above-mentioned color-material dispersing element Bk-9 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.2% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 28.0 sections 

The above component was mixed, it stirred enough and ink was obtained. 
[0135] 

[Example Bk-of comparison 2] 

(Production of color-material dispersing element Bk-10) 



Color-material dispersing element Bk-10 were obtained like example Bk-1 except having used 
the C.L pigment black 7 used by example Bk-1, and having used the n-butyl methacrylate- 
methacrylic-acid block copolymer (number average molecular weight 10,000) as a giant-molecule 
dispersant. 
[0136] 

(Production of ink Bk-1 1) 

- Above-mentioned color-material dispersing element Bk-10 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- Ion exchange water The 30.0 sections 

The above component was mixed, it stirred enough and ink was obtained. 
[0137] 

[Example Bk-of comparison 3] 

(Production of color-material dispersing element Bk-1 1) 

Color-material dispersing element Bk-1 1 were obtained like example Bk-1 except having used 
the C.L pigment black 1 used by example Bk-2, and having used the polyoxyethylene hexadecyl 
ether (HLB12.9) as a dispersant. 
[0138] 

(Production of ink Bk-1 2) 

- Above-mentioned color-material dispersing element Bk-1 1 The 50.0 sections 

- Triethylene glycol The 1 0.0 sections 

- Tripropylene glycol The 10.0 sections 

- Ion exchange water The 30.0 sections 

The above component was mixed, it stirred enough and ink was obtained. 
[0139] 

[Example Bk-of comparison 4] 

(Production of ink Bk-1 3) 

**C. I. hood black 1 The 5.0 sections 

- Tripropylene glycol The 20.0 sections 

- Ion exchange water The 75.0 sections 

The above component was mixed, it stirred enough and ink was obtained. 

[0140] 

(Evaluation) 

It printed like the case of yellow ink and the publication was evaluated to Table 2. Consequently, 
as indicated to Table 2, any ink of an example had good regurgitation stability compared with the 
ink of the example of a comparison, and the result with good image grace and robustness was 
obtained. 
[0141] 
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[0142] 

*1: Regurgitation property (it is the same as the case of yellow ink.) 
*2: Image property (it is the same as the case of yellow ink.) 
*3: Lightfastness 

The reflection density of the image after irradiating a xenon lamp for 100 hours at a printing 

object was measured, and it considered as the waterproof scale in quest of the survival rate of 

the reflection density radiationproofing test before and after a radiationproofing test. The 

valuation basis was carried out as follows. 

O : the survival rate of image concentration is 90% or more. 

**: The survival rate of image concentration is less than 90% 80% or more. 

x: The survival rate of image concentration is less than 80%. 

*4: Water resisting property (it is the same as the case of yellow ink.) 

[0143] 

<Magenta (M) ink> 

About the macromolecule dispersant, the same macromolecule dispersant was used with having 
used for yellow ink. 



[Example M-1] 

(Production of the color-material dispersing element M-1) 

C. It stirred well so that the 1.0 sections of L pigment red 12 and the acetone 99.0 section were 
mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding this mixed 
solution in the solution which dissolved the 1.0 sections of said macromolecule dispersant A in 
the acetone 99.0 section and mixing, the water 10.0 section was added. Then, the acetone was 
removed by the rotary evaporator and the color-material dispersing element M-1 was obtained. 
Although the gas chromatography analyzed the concentration of the acetone in the obtained 
color-material dispersing element, it was the result of judging that it is not detected and does 
not remain in a color-material dispersing element. 
[0144] 

(Production of ink M-1) 

- The above-mentioned color-material dispersing element M-1 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.2% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 28.0 sections 
[0145] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:5,800 and was aluminium compound:macromolecule 
dispersant =1:90. 
[0146] 

[Example M-2] 

(Production of the color-material dispersing element M-2) 

Except having changed the color material of an example M-1 into the C.I. pigment red 122, the 
color-material dispersing element M-2 was completely obtained like the example M-1. Although 
the gas chromatography analyzed the concentration of the acetone in the obtained color- 
material dispersing element, it was the result of judging that it is not detected and does not 
remain in a color-material dispersing element. 
[0147] 

(Production of ink M-2) 

- The above-mentioned color-material dispersing element M-2 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 5.0% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 0.3 sections 

- Ion exchange water The 28.7 sections 
[0148] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:230 and was aluminium compound:macromolecule 
dispersant =1:290. 
[0149] 

[Example M-3] 

(Production of the color-material dispersing element M-3) 

Except having changed the color material of an example M-1 into the C.I. pigment red 184, the 
color-material dispersing element M-3 was completely obtained like the example M-1. Although 
the gas chromatography analyzed the concentration of the acetone in the obtained color- 
material dispersing element, it was the result of judging that it is not detected and does not 
remain in a color-material dispersing element. 



[0150] 

(Production of ink M-3) 

- The above-mentioned color-material dispersing element M-3 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.05% calcium chloride water solution The 0.5 sections 

- 0.01% aluminum-hydroxide water solution The 4.0 sections 

- Ion exchange water The 25.5 sections 
[0151] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:46,000 and was aluminium compound:macromolecule 
dispersant =1:22. 
[0152] 

[Example M-4] 

(Production of the color-material dispersing element M-4) 

Except having changed the color material of an example M-1 into the C.L pigment red 202, the 
color-material dispersing element M-4 was completely obtained like the example M-1. Although 
the gas chromatography analyzed the concentration of the acetone in the obtained color- 
material dispersing element, it was the result of judging that it is not detected and does not 
remain in a color-material dispersing element. 
[0153] 

(Production of ink M-4) 

- The above-mentioned color-material dispersing element M-4 The 30.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 1 0.0 sections 

- 0.05% calcium chloride water solution The 0.3 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 48.7 sections 
[0154] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:46,000 and was aluminium compound:macromolecule 
dispersant =1:53. 
[0155] 

[Example M-5] 

(Production of the color-material dispersing element M-5) 

C. It stirred well so that the 1.0 sections of I. pigment violet 19 and the acetone 99.0 section 
were mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding and 
mixing in the solution which dissolved the macromolecule dispersant A0.1 section which used 
this mixed solution for the acetone 99.9 section in the example M-1, the water 10.0 section was 
added. Then, the acetone was removed by the rotary evaporator and the color-material 
dispersing element M-5 was obtained. Although the gas chromatography analyzed the 
concentration of the acetone in the obtained color-material dispersing element, it was the result 
of judging that it is not detected and does not remain in a color-material dispersing element. 
[0156] 

(Production of ink M-5) 

- The above-mentioned color-material dispersing element M-5 The 60.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 1 0.0 sections 

- 0.1% calcium nitrate water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 0.5 sections 



- [on exchange water The 18.5 sections 
[0157] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink t the mass ratio of a macromolecule dispersant, and the mole ratio . 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compoundimacromolecule dispersant =1:2,200 and was aluminium compound:macromolecule 
dispersant =1:23. 
[0158] 

[Example M-6] 

(Production of the color-material dispersing element M-6) 

C. It stirred well so that the 0.5 sections of L pigment violet 32 and the acetone 99.5 section 
were mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding and 
mixing in the solution which dissolved the 1.0 sections of the macromolecule dispersant A which 
used this mixed solution for the acetone 99.0 section in the example M-1, the water 5.0 section 
was added. Then, the acetone was removed by the rotary evaporator and the color-material 
dispersing element M-6 was obtained. Although the gas chromatography analyzed the 
concentration of the acetone in the obtained color-material dispersing element, it was the result 
of judging that it is not detected and does not remain in a color-material dispersing element. 
[0159] 

(Production of ink M-6) 

- The above-mentioned color-material dispersing element M-6 The 65.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 1.0% magnesium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 13.0 sections 
[0160] 

The above component was mixed, it stirred enough and target ink was obtained. When the 
magnesium compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the 
mole ratio of an aluminium compound and a macromolecule dispersant were measured, 
respectively, it was magnesium compound:macromolecule dispersant =1:3,900 and was aluminium 
compound:macromolecule dispersant =1:210. 
[0161] 

[Example M-7] 
(Production of ink M-7) 

- The above-mentioned color-material dispersing element M-2 The 25.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.05% calcium-oxide water solution The 2.0 sections 

- 0.1% magnesium nitrate water solution The 1.0 sections 

- 0.01% aluminum-oxide water solution The 0.5 sections 

- Ion exchange water The 51.5 sections 
[0162] 

The above component was mixed, it stirred enough and target ink was obtained. When the sum 
total of the lime compound in the obtained ink and a magnesium compound, the mass ratio of a 
macromolecule dispersant, and the mole ratio of an aluminium compound and a macromolecule 
dispersant were measured, respectively, it was lime compound + magnesium 
compound:macromolecule dispersant =1:2,400, and was aluminium compound:macromolecule 
dispersant =1:55. 
[0163] 

[Example M-8] 

(Production of the color-material dispersing element M-7) 

C. It stirred well so that the 1.0 sections of I. pigment red 184 and the acetone 99.0 section were 
mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding this mixed 



solution in the solution which dissolved the 1.0 sections of said macromolecule dispersant B in 
the acetone 99.0 section and mixing, the water 10.0 section was added. Then, the acetone was 
removed by the rotary evaporator and the color-material dispersing element M-7 was obtained. 
Although the gas chromatography analyzed the concentration of the acetone in the obtained 
color-material dispersing element, it was the result of judging that it is not detected and does 
not remain in a color-material dispersing element. 
[0164] 

(Production of ink M-8) 

- The above-mentioned color-material dispersing element M-7 The 40.0 sections 

- Glycerol The 5.0 sections 

- Diethylene glycol The 10.0 sections 

- 0.2% calcium chloride water solution The 1.0 sections 

- 0.2% aluminum chloride water solution The 1.0 sections 

- Ion exchange water The 43.0 sections 
[0165] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:4,600 and was aluminium compound:macromolecule 
dispersant =1:6. 
[0166] 

[Example M-9] 

(Production of the color-material dispersing element M-8) 

C. It stirred well so that the 1.0 sections of I. pigment red 122 and the acetone 99.0 section were 
mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding this mixed 
solution in the solution which dissolved the 1.0 sections of said macromolecule dispersant C in 
the acetone 99.0 section and mixing, the water 10.0 section was added. Then, the acetone was 
removed by the rotary evaporator and the color-material dispersing element M-8 was obtained. 
Although the gas chromatography analyzed the concentration of the acetone in the obtained 
color-material dispersing element, it was the result of judging that it is not detected and does 
not remain in a color-material dispersing element. 
[0167] 

(Production of ink M-9) 

- The above-mentioned color-material dispersing element M-8 The 60.0 sections 

- Glycerol The 11.0 sections 

- Ethylene glycol The 9.0 sections 

- 0.02% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum chloride water solution The 0.2 sections 

- Ion exchange water The 18.8 sections 
[0168] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:69,000 and was aluminium compound:macromolecule 
dispersant =1:900. 
[0169] 

[The example M~1 of a comparison] 

(Production of the color-material dispersing element M-9) 

The color-material dispersing element M-9 was obtained like the example M-1 except having 
used the C.I. pigment red 122 used in the example M-2, and having used the styrene-maleic-acid 
random copolymer (number average molecular weight 10,000) as a giant-molecule dispersant 
[0170] 

(Production of ink M-1 0) 

- The above-mentioned color-material dispersing element M-9 The 50.0 sections 



- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.2% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 28.0 sections 

The above component was mixed, it stirred enough and ink was obtained. 
[0171] 

[The example M-2 of a comparison] 

(Production of the color-material dispersing element M-10) 

The color-material dispersing element M-10 was obtained like the example M-1 except having 
used the C.I. pigment red 122 used in the example M-2, and having used the n-butyl 
methacrylate-methacrylic-acid block copolymer (number average molecular weight 10,000) as a 
giant-molecule dispersant 
[0172] 

(Production of ink M-1 1) 

- The above-mentioned color-material dispersing element M-10 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- Ion exchange water The 30.0 sections 

The above component was mixed, it stirred enough and ink was obtained. 
[0173] 

[The example M-3 of a comparison] 

(Production of the color-material dispersing element M-11) 

The color-material dispersing element M-1 1 was obtained like the example M-1 except having 
used the C.I. pigment red 184 used in the example M-3, and having used the polyoxyethylene 
hexadecyl ether (HLB12.9) as a dispersant. 
[0174] 

(Production of ink M-1 2) 

- The above-mentioned color-material dispersing element M-1 1 The 50.0 sections 

- Triethylene glycol The 1 0.0 sections 

- Tripropylene glycol The 10.0 sections 

- Ion exchange water The 30.0 sections 

The above component was mixed, it stirred enough and ink was obtained. 
[0175] 

[The example M-4 of a comparison] 

(Production of ink M-1 3) 

**C. I. direct red 80 The 5.0 sections 

- Tripropylene glycol The 20.0 sections 

- Ion exchange water The 75.0 sections 

The above component was mixed, it stirred enough and ink was obtained. 

[0176] 

(Evaluation) 

The same approach as a case and the same criteria of black ink estimated the publication to 
Table 3. Consequently, as indicated to Table 3, any ink of an example had good regurgitation 
stability compared with the ink of the example of a comparison, and the result with good image 
grace and robustness was obtained. 
[0177] 
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[0178] 

<Cyanogen (C) ink> 

About the macromolecule dispersant t the same macromolecule dispersant was used with having 
used for yellow ink. 
[Example C-1] 

(Production of the color-material dispersing element C-1) 

C. It stirred well so that the 1.0 sections of L pigment blue 16 and the acetone 99.0 section were 
mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding this mixed 
solution in the solution which dissolved the 1.0 sections of said macromolecule dispersant A in 
the acetone 99.0 section and mixing, the water 10.0 section was added. Then, the acetone was 
removed by the rotary evaporator and the color-material dispersing element C-1 was obtained. 
Although the gas chromatography analyzed the concentration of the acetone in the obtained 
color-material dispersing element, it was the result of judging that it is not detected and does 
not remain in a color-material dispersing element. 
[0179] 

(Production of ink C-1) 



- The above-mentioned color-material dispersing element C~1 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.2% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 28.0 sections 
[0180] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:5,800 and was aluminium compoundimacromolecule 
dispersant =1:90. 
[0181] 

[Example C-2] 

(Production of the color-material dispersing element C-2) 

Except having changed the color material of an example C-1 into the C.L pigment blue 15:1, the 
color-material dispersing element C-2 was completely obtained like the example C-1. Although 
the gas chromatography analyzed the concentration of the acetone in the obtained color- 
material dispersing element, it was the result of judging that it is not detected and does not 
remain in a color-material dispersing element. 
[0182] 

(Production of ink C-2) 

- The above-mentioned color-material dispersing element C-2 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 5.0% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 0.3 sections 

- Ion exchange water The 28.7 sections 
[0183] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:230 and was aluminium compound:macromolecule 
dispersant =1:290. 
[0184] 

[Example C-3] 

(Production of the color-material dispersing element C-3) 

Except having changed the color material of an example C-1 into the C.L pigment blue 15:2, the 
color-material dispersing element C-3 was completely obtained like the example C-1. Although 
the gas chromatography analyzed the concentration of the acetone in the obtained color- 
material dispersing element, it was the result of judging that it is not detected and does not 
remain in a color-material dispersing element. 
[0185] 

(Production of ink C-3) 

- The above-mentioned color-material dispersing element C-3 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.05% calcium chloride water solution The 0.5 sections 

- 0.01% aluminum-hydroxide water solution The 4.0 sections 

- Ion exchange water The 25.5 sections 
[0186] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 



/ 



lime compoundrmacromolecule dispersant =1:46,000 and was aluminium compound:macromolecule 

dispersant =1:22. 

[0187] 

[Example C-4] 

(Production of the color-material dispersing element C-4) 

Except having changed the color material of an example C-1 into the C.L pigment blue 15:3 t the 
color-material dispersing element C-4 was completely obtained like the example C-1. Although 
the gas chromatography analyzed the concentration of the acetone in the obtained color- 
material dispersing element, it was the result of judging that it is not detected and does not 
remain in a color-material dispersing element 
[0188] 

(Production of ink C-4) 

- The above-mentioned color-material dispersing element C-4 The 30.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.05% calcium chloride water solution The 0.3 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 48.7 sections 
[0189] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:46,000 and was aluminium compound:macromolecule 
dispersant =1:53. 
[0190] 

[Example C-5] 

(Production of the color-material dispersing element C-5) 

C. It stirred well so that the 1.0 sections of I. pigment blue 15:4 and the acetone 99.0 section 
were mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding and 
mixing in the solution which dissolved the macromolecule dispersant A0.1 section which used 
this mixed solution for the acetone 99.9 section in the example C-1, the water 10.0 section was 
added. Then, the acetone was removed by the rotary evaporator and the color-material 
dispersing element C-5 was obtained. Although the gas chromatography analyzed the 
concentration of the acetone in the obtained color-material dispersing element, it was the result 
of judging that it is not detected and does not remain in a color-material dispersing element. 
[0191] 

(Production of ink C-5) 

- The above-mentioned color-material dispersing element C-5 The 60.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.1% calcium nitrate water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 0.5 sections 

- Ion exchange water The 18.5 sections 
[0192] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:2,200 and was aluminium compound:macromolecule 
dispersant =1:23. 
[0193] 

[Example C-6] 

(Production of the color-material dispersing element C-6) 

C. It stirred well so that the 0.5 sections of I. pigment blue 15:6 and the acetone 99.5 section 
were mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding and 



mixing in the solution which dissolved the 1.0 sections of the macromolecule dispersant A which 
used this mixed solution for the acetone 99.0 section in the example C-1, the water 5.0 section 
was added. Then, the acetone was removed by the rotary evaporator and the color-material 
dispersing element C-6 was obtained. Although the gas chromatography analyzed the 
concentration of the acetone in the obtained color-material dispersing element, it was the result 
of judging that it is not detected and does not remain in a color-material dispersing element. 
[0194] 

(Production of ink C-6) 

- The above-mentioned color-material dispersing element C-6 The 65.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 1.0% magnesium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 13.0 sections 
[0195] 

The above component was mixed, it stirred enough and target ink was obtained. When the 
magnesium compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the 
mole ratio of an aluminium compound and a macromolecule dispersant were measured, 
respectively, it was magnesium compound:macromolecule dispersant =1:3,900 and was aluminium 
compoundimacromolecule dispersant =1:210. 
[0196] 

[Example C-7] 

(Production of the color-material dispersing element C-7) 

Except having changed the color material of an example C-1 into CI. pigment Green 7, the 
color-material dispersing element C-7 was completely obtained like the example C-1. Although 
the gas chromatography analyzed the concentration of the acetone in the obtained color- 
material dispersing element, it was the result of judging that it is not detected and does not 
remain in a color-material dispersing element. 
[0197] 

(Production of ink C~7) 

- The above-mentioned color-material dispersing element C-7 The 25.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.05% calcium-oxide water solution The 2.0 sections 

- 0.1% magnesium nitrate water solution The 1.0 sections 

- 0.01% aluminum-oxide water solution The 0.5 sections 

- Ion exchange water The 51.5 sections 
[0198] 

The above component was mixed, it stirred enough and target ink was obtained. When the sum 
total of the lime compound in the obtained ink and a magnesium compound, the mass ratio of a 
macromolecule dispersant, and the mole ratio of an aluminium compound and a macromolecule 
dispersant were measured, respectively, it was lime compound + magnesium 
compound:macromolecule dispersant =1:2,400, and was aluminium compound:macromolecule 
dispersant =1:55. 
[0199] 

[Example C-8] 

(Production of the color-material dispersing element C-8) 

C. It stirred well so that the 1.0 sections of I. pigment blue 15:3 and the acetone 99.0 section 
were mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding this 
mixed solution in the solution which dissolved the 1.0 sections of said macromolecule dispersant 
B in the acetone 99.0 section and mixing, the water 10.0 section was added. Then, the acetone 
was removed by the rotary evaporator and the color-material dispersing element C-8 was 
obtained. Although the gas chromatography analyzed the concentration of the acetone in the 
obtained color-material dispersing element, it was the result of judging that it is not detected 



and does not remain in a color-material dispersing element. 
[0200] 

(Production of ink C-8) 

- The above-mentioned color-material dispersing element C-8 The 40.0 sections 

- Glycerol The 5.0 sections 

- Diethylene glycol The 10.0 sections 

- 0.2% calcium chloride water solution The 1.0 sections 

- 0.2% aluminum chloride water solution The 1.0 sections 

- Ion exchange water The 43.0 sections 
[0201] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:4,600 and was aluminium compoundimacromolecule 
dispersant =1:6. 
[0202] 

[Example C-9] 

(Production of the color-material dispersing element C-9) 

C. It stirred well so that the 1.0 sections of I. pigment blue 15:6 and the acetone 99.0 section 
were mixed, and it might warm at 40 degrees C and might mix to homogeneity. After adding this 
mixed solution in the solution which dissolved the 1.0 sections of said macromolecule dispersant 
C in the acetone 99.0 section and mixing, the water 10.0 section was added. Then, the acetone 
was removed by the rotary evaporator and the color-material dispersing element C-9 was 
obtained. Although the gas chromatography analyzed the concentration of the acetone in the 
obtained color-material dispersing element, it was the result of judging that it is not detected 
and does not remain in a color-material dispersing element. 
[0203] 

(Production of ink C~9) 

- The above-mentioned color-material dispersing element C~9 The 60.0 sections 

- Glycerol The 1 1.0 sections 

- Ethylene glycol The 9.0 sections 

- 0.02% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum chloride water solution The 0.2 sections 

- Ion exchange water The 18.8 sections 
[0204] 

The above component was mixed, it stirred enough and target ink was obtained. When the lime 
compound in the obtained ink, the mass ratio of a macromolecule dispersant, and the mole ratio 
of an aluminium compound and a macromolecule dispersant were measured, respectively, it was 
lime compound:macromolecule dispersant =1:69,000 and was aluminium compound:macromolecule 
dispersant =1:900. 
[0205] 

[The example C-1 of a comparison] 

(Production of the color-material dispersing element C-10) 

The color-material dispersing element C-10 was obtained like the example C-1 except having 
used the C.I. pigment blue 16 used in the example C-1, and having used the styrene-maleic-acid 
random copolymer (number average molecular weight 10,000) as a giant-molecule dispersant 
[0206] 

(Production of ink C-10) 

- The above-mentioned color-material dispersing element C-10 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- 0.2% calcium chloride water solution The 1.0 sections 

- 0.01% aluminum-hydroxide water solution The 1.0 sections 

- Ion exchange water The 28.0 sections 



The above component was mixed, it stirred enough and ink was obtained. 
[0207] 

[The example C-2 of a comparison] 

(Production of the color-material dispersing element C-11) 

The color-material dispersing element C-1 1 was obtained like the example C-1 except having 
used the C.I. pigment blue 15:3 used in the example C-4, and having used the n-butyl 
methacrylate-methacrylic-acid block copolymer (number average molecular weight 10,000) as a 
giant-molecule dispersant 
[0208] 

(Production of ink C-1 1) 

- The above-mentioned color-material dispersing element C-1 1 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 10.0 sections 

- Ion exchange water The 30.0 sections 

The above component was mixed, it stirred enough and ink was obtained. 
[0209] 

[The example C-3 of a comparison] 

(Production of the color-material dispersing element C-1 2) 

The color-material dispersing element C-1 2 was obtained like the example C-1 except having 
used the C.I. pigment blue 15:1 used in the example C-2, and having used the polyoxyethylene 
hexadecyl ether (HLB12.9) as a dispersant. 
[0210] 

(Production of ink C-1 2) 

- The above-mentioned color-material dispersing element C-1 2 The 50.0 sections 

- Triethylene glycol The 10.0 sections 

- Tripropylene glycol The 1 0.0 sections 

- Ion exchange water The 30.0 sections 

The above component was mixed, it stirred enough and ink was obtained. 
[0211] 

[The example C-4 of a comparison] 

(Production of ink C-1 3) 

**C. L direct blue 199 The 5.0 sections 

- Tripropylene glycol The 20.0 sections 

- Ion exchange water The 75.0 sections 

The above component was mixed, it stirred enough and ink was obtained. 

[0212] 

(Evaluation) 

The same approach and same valuation basis as a case of said yellow ink estimated the 
publication to Table 4. Consequently, as indicated to Table 4, any ink of an example had good 
regurgitation stability compared with the ink of the example of a comparison, and the result with 
good image grace and robustness was obtained. 
[0213] 
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[Availability on industry] 
[0214] 

As explained above, according to this invention, the ink which is stabilized and can record the 
image which has high robustness and was excellent in grace over a long period of time by any 
cases can be offered, and the ink jet record approach, ink cartridge, and ink jet recording device 
which can record the image which was further excellent in robustness and grace can be offered. 
[Brief Description of the Drawings] 
[0215] 

[Drawing 1] It is drawing of longitudinal section showing one example of the head of an ink jet 
recording device. 

[Drawing 2] It is the cross-sectional view showing one example of the head of an ink jet 
recording device. 

[Drawing 3] It is the appearance perspective view of the head which multHzed the head shown 
in drawing 1 . 

[Drawing 4] It is the outline perspective view showing one example of an ink jet recording device. 



[Drawing 51 It is drawing of longitudinal section showing one example of an ink cartridge. 

[Drawing 61 It is the perspective view showing one example of a record unit. 

[Drawing 7] It is the outline sectional view showing another example of a configuration of an ink 

jet recording head. 

[Description of Notations] 

[0216] 

13: Head 

1 4: Ink slot 

15: Exoergic head 

1 6: Protective coat 

17-1, 17-2: Electrode 

18: Exoergic resistor layer 

19: Accumulation layer 

20: Substrate 

21: Ink 

22: Regurgitation orifice (micropore) 

23: Meniscus 

24: Ink globule 

25: Recorded material 

26: Multi-slot 

27: Glass plate 

28: Exoergic head 

40: Ink bag 

42: Plug 

44: Ink absorber 
45: Ink cartridge 
51: Feed section 
52: Paper feed roller 
53: Delivery roller 
61: Blade 
62: Cap 

63: Ink absorber 

64: Regurgitation recovery section 

65: Recording head 

66: Carriage 

67: Guide shaft 

68: Motor 

69: Belt 

70: Record unit 
71: Head section 

72: Atmospheric-air free passage opening 

80: Ink passage 

81: Orifice plate 

82: Diaphragm 

83: Piezoelectric device 

84: Substrate 

85: Delivery 



[Translation done.] 



